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rapidity with which tlie previous editions of this 
work have been exhausted affords tlie best proof 
that a Ixjok dealing exliaustively witli th(‘ [iropertu'S and 
pn'paration of the diffei'ont kinds of lubricants su])plies 
a widespread need. Nuiuci-ous letters of appro(dation 
1 lave reached theuuthor, demonstrating^ in a satisfactory 
inaniKU’ that Ids work has met tfu' reipnrements of those 
eii^ni^^ed in industrial ])ursuits. 

fn preparing th(‘ present sixth edition, the author lias 
proceed(‘d on the same lines as in previous editions, 
namely, the adoption of only sucli recipes as have Ixaui 
found to answ(‘r in practice, so that those wlio make use 
of tliein may rehrJiily count on obtaining products (Ui- 
tirely suitable for the purposes in view. In addition to 
thc'se useful recipes, some have been mentioned that, 
from their conipositioij do not seem caUuilated to fjjive 
any favourahle result: and in these cases appropriate' 
critical note's liave heeui adde*d. 

. Tn ‘plae;in<j^ thei new edition hed’ore the public the author 
V'Titures to lio|)e that makers of luhricaiits for their own 
purpose's will line] it i-elialde 

Ik l^UUNNKU. 
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CIUPTKU I 
Introductory 

The pro^i’CHsive extousioti of inachiiu'ry has ciius(*(l attention 
to be dra\\«i to the manufacture of suhstances facilitJiting 
the uniform and easy running of machines. Whereas formerly 
the only application of substances of this nature was to cart 
axles and siifiple machines, they have now to be used on all 
the countless aiwiiliary tools that human ingenuity has devised. 
When it is considciiod tliat one has to tlcal in this connection 
with movements ranging from the rotation of a ten-ton fly- 
^vheel on its shaft to that of the smallest wheel in a watch, or 
that of a dynamci shaft running at over 1000 turns a minute, 
it booonles self-evident tha^ the lubricants used for these pur- 
poses iiiust b(‘. of a highly divergent character in ordei^to do 
what is required of them, and also that the preparation of a 
lubricant suitable for a given purpose is a task involving»a good 
1 
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dual of consideration. The contents of the j)re8flDt work 
clearly show what a larj^e number of the most diver^fied com- 
positions must be used in order to produce lubricants which 
will really he suitalde for a given purpose. 

The name lubricant or grease is a generic term given to the 
substances applied to machines asid machdne parts in places 
that are in mutual sliding oi- rolling (;ontact. 

In some cases the term grease is alsojised in connection 
with substances emjdoycul to soften h^ifffier, so that a distinc- 
tion may he drawn ludwoen two grou])S of greases, nanu'ly, 
machiiK' greases and leather greases. 

Tlie object of using any grease— whethej’ intended for ap[)li- 
cation to the parts of a watch, the axle of a farmer’s w'aggon, 
or a russia leather shoe is always fn th(i ('ndeavour to over- 
come, as far as possible, the resistances ojiposing movement, 
or, in th(^ case of leatlau*, to pnwent the material getting hard. 

'Uhtise two purjioscs of grc'asing lieing so different, we will 
first devote our attention to tlie lubricants used for machinery. 

The resistances opposing themselves to moveunent are 
usually termed frictional lesistancc. li* many machines, es- 
pecially iliose of a complex type, th(‘ frictional resistance is so 
great that a largo expenditiircj oi force is necessar^ to ovenjome 
it : the heat engendered by the friction is sul’licient to make the 
rubbing jiarts red hot, an instance of this convei’sion of friction 
into heat being afforded by the well-known “ hftating ” of un- 
greased axles ; and it is only by tli(‘, aid of siTitahle lubricants 
that this frictional resistance can he diminished to such an 
exU'nt that tlie loss of [lower in overcoming friction is com- 
})aratively small. 

Many machiiKis mid machine parts arcirun at such high 
speeds that it w'ould be impossThh' to keep them* running 
safely wdthout the use of suitable lubricants. We nefed only 
mention here the extnune velocity with which thi' journals of 
vailwfty carriages run in their bearings. Jh‘ tlie tw'O turned 
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("vtr so, truci and fitted carefully together, the frictional re- 
sistance%would soon make them both red hot. The same 
applies to the shafts of ventilating fans, electrical dynamos, 
and centrifugal sejiarators. It is manihist that, in the absence 
of some lubricant, the pai'ts in mutual sliding or I'ulling contact 
would he exposed to very considerable weai-, since they would 
act on each othca* like two grindstones rubbing togethm-. 

It would thus a])pear that the utility of lubricants is two- 
fold : in the first the use; of a suitable luhricant reduces 

the frictional resistance lo such an extent that it can he 
overcome without any immoderate (‘xpenditun* of energy ; 
and secondly, tlus parts in contact ar(‘ protected against un- 
duly rapid wear. As already mentioned, it would be impos- 
sihl(‘ to keep viTy quick-running machines in constant work 
without approjii'iate lubrication. 

Beforii going inhitlui subject of tlm various kinds of lubri- 
cants, W(‘ will lirst (jonsider tin* question: In wliat does the 
el'licacy of lubricants consist? This problem can he easily 
soUed by a closer examination of the condition of the bodies 
that are in mutual sdiding or rolling friction. 

If wo (‘xaminewith a jioweriul magnify ing glass any hard 
and carefully' polished body, even a steel jdate polislied until 
it redeets like a niiri-or, it will be found full of scialches and 
in egularities, produced by the polishing agent on its surface. 
In reality, t^icnd’oro, even tin*, most tiiielx polishtal body 
is by no means 'W liat it semiis to he — •nameK, a perfi'ctly 
smooth surface— but, on thiicontiaiy, is covered with irregu- 
larities, prominences and depressions, furrows and elongated 
scratches. 

If we figure tn/)urselves two such hodie.s sliding or rolling 
over one* another without tlfe ap})lication of any luhricant, wo 
shall find that the prominenc(‘s*on the one catch in the diqires- 
sions in the other, and VfC.e rvrso Tlu' ri'sult is that a very 
considerable ('X])enditiirc of power will he needed to Mtt the 
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prominences on the one body ont of the ‘depressions in the 
other, or to draw them up as it were along an inclii^ed plane. 
The frictional resistance, also, will be very great, owing to the 
largely incHMised surface I’esul ting from the inequalities. 

With this high frictional resistance is associated still 
another circumstance ; when the speed is increased, the 
prominences on the one body will not always be lifted iini- 
foi inly out of the deprcissions in the other^ but many of them 
will be torn olf, resulting on the oiie*1uind in a great ex- 
penditure of power, and on the other in a disproportionaU'ly 
rapid wear juid tear of the machine parts in contact. 

It will be easy to understand that the frictional resistance 
and wear will be greater in machine parts that are constructed 
of similar materials than in those of dissimilar materials, caj . 
of two different metals or metal compositions, since similar 
bodies Wrill exhibit similar ])romincncos and diipressions, 
fitting into one another and only s(;parable wnth difliculty. 

On this account it is the practice in many instances to 
make machine parts, intended to slide or roll on one another, 
of dissimilar materials Thus, for ex* mplo, it is usual to 
make shafts of cast iron or steel, whilst the hearings in 
which they run are of bron/e or some othei' hard metal 
coni])Osition (l)(iarmg metal), tlusse dissimilar metals wearing 
away less l apidly than similar ones 

With f(;vv exceptions, the lubricants iutroifiuK'd between 
machine parts in order to diminish their fl’iciion are either 
perfectly fluid substanc(;s or semi-solid bodies of the consis- 
tency of butter, these latter becoming fluid under the inliuence 
of the heat liberated through friction. We may therefore 
assume that the lubricant spreads over ‘the suiface to lie 
great'i'd, in the form of a thic]^, oily liijuid, filling up the de- 
pressions in that surface, and therefore making it far siiioother 
than would otherwise he the case. 

IS a W(;ll-known property of all liquids capable of form- 
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ing drofJs, that their compressibility is so slight, even under 
the highlst pressure, that for all practical purposes they may 
be regarded as incompressible. 

If now, one machine pari be sliding or rolling on another, 
and a lubricant is in position l)etwe(‘n them, tin; consequence 
of the presence of ^diis flu id substance will he to prevent, either 
wholly or for the most part, the prominences and depressions 
from catching in ^ach other. Hence tlie fiiction will he di- 
minished, to an extent tliat will be gn'ater in proportion as the 
ipachine parts in contact arehaider and more smoothly pol- 
ished, and the more completely the lubricant fulfils its purpose. 

A few lubi'icant^s are known which consist of fine powder, 
and remain in that state und(T all conditions. They act, 
however, in just the same way as lubricants which are or 
become liquid, filling up the inequalities in the surfaces to 
which they arii ap|#lied, and making them smooth, so that 
the frictional resistance is naturally lessened. 

Whatever name a machine lubricant may bear, its un- 
doubted pur])oae is to diminish frictional resistance, and 
therefore materials •best calculaU'd to accomplish this pur- 
pose must be used in the manufacture. Sometimes, how- 
ever, the fotmuhe advanced for the preparation of so-called 
“improved” lubricants contain ingredients that cannot but 
increase frictional resistance rather than diminish it. 

That the persons recommending such ]>iej);i.rations must 
be unacquaintefl with physical and chemical laws goes with- 
out saying, anyone making a trial of such “ improved ” 
lubricants soon finding out their value. 

Although at first sight it may seem eas)'^ enough to make 
lubricants suitabKi for diflerent machines, the matter is really 
a very difficult one when welcome to consider all th(^ con- 
ditions that a good lubricant is expected to fulfil. 

It is only within recent times, since the use of lubricants has 
greatly extended, owdng to the use of all kinds of machilioj^v to 
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an extent hitherto iiiiantidpated, more cs})ecially in jilio case 
of railways, that the great (liriiculties attending the manu- 
facture of lubricants have been properly appreciated. That 
complete success has not yet been attainc.d is dcnnonstratc'd 
by the continued ajjpearanee of lu'w “ improved ” recipes, 
many of which are. really the revei'se of infprovements. 

When w{‘. considei* the ]>rop(irti(}s that a good lubricant 
should pf)ssess, w(‘ find the following es^^tials’ 

(1) Chea])ness, in relation to the c.ost of the raw mat(*rials 

and th(5 expense of production. » 

(2) Uniformity and stability of the produc-t : that is to 
say, each l)a,tch of the lul)ricant must poss(;ss the same 
properties, and must not alb'r more, than slightly, if at all, 
wIhmi stored for some' consideiulile time 

(d) Absence of any corrosiv(‘ action on th(' mate, rial of tins 
machinery, ic, the chemical prope,rties ofHlie liihiicant must 
ho such that it will not corrode, more than inap[>reciably, llie 
metal parts with which it is brought m contact. In large 
machines this consideration is less important, though it is es- 
sential ill the case of line and delicately cohstrueted machines, 
such as clocks, sewing machines, scientific instruments, etc. 

(4) Uniform consistimcy at dilfereut temjieraturos. T^iis 
property is the most important of all for a good lubricant, 
but is at the same time tin* most difliciilt to obtain. Tilost 
of the substances used as lubricants become thinner as the 
temperature ris(!s, and, conversely, thicken as it falls. 

For every lubricant, however, a certain dogn'e of fluidity, 
which lies between somewhat narrow limits, is necessary iu 
order that it may discharge its functions properly, [f this 
fluidity is insufficient, lubrication Y^'iH he im^ierfect, hut if too 
great, tth(! consumption and wijiste of material will he im- 
moderate, though the luhricatiou he satisfactory. 

The^iifficulties arising from this cause are so groat that they 
cau>*>t he entirely overcome, and in many cases a remedy is 
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souf^^hi l)y usirii^ at (lilVt'.rent seasons lubricants that exhibit the 
proper d(J^ree of iiuulity at the temperatures then prevailing. 
This is particularly the case with such machiiu' parts as are 
exposed to all tlu' lluctuations of hunperature inherent to our 
climate, for example, the axles of carts and railway waggons. 

Lul)ricauts may be clasj^hed from various })oints of view : 
(1) According to the ingiedients of which they are com- 
pounded; (2) ae.cording to their physical character ; (‘h ac- 
cording to the specafit purpos(‘S lor wliich they are inteiuhnl. 

If we i'(igard Jul)ricants with reference to the materials of 
which they are e()m})Osed, i.c. from the chemical point of 
view, we find that th(‘\ include a verv large numbin’ of sub- 
stances dillering considerably in physii^al and chemical jiro- 
perties. Since an accurate knowledge! of these bodies and 
their properties is indispensable to the maiiufacturiT, we 
shall go into this ijiiestion fully later on 

According to tlieii’ ])h 3 ’si(!al condition, luhriiiants may he 
(jlassed as lujuid and solid respectively. It is, however, im- 
possible to draw a strict line of demarcation between them. 
Some are as fluid i^s a thin oil, whilst others have, at the 
ordinary temperature, about the same consistency as a some- 
what linn hfitter. Ihitween these two extremes, hovve\er, we 
find all the intenmaliate stages of consistency imaginahli', so 
that it often seems ditlicult to determine whether a luliricant 
should be classed as liquid or solid, h’or this leason the 
system of classilicalion on this basis is of liitle value. 

Again, the purpose for which the lubricants arc to be used 
mav 1)3 taken as a liasis of classification. Tims we may speak 
of ordinary cart grease, railway grease, machine oil, engine 
oil, and so on. ilut even this distinction is arbitrary, since 
it often* happens that a tubricant made for some special 
purpoSe can be also used for others. 

On this account, therefore, it would seem preferable to 
classify lubricants according to the materials from whith they 
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are compounded, and then subdivide the classes in accordance 
with the objects for which the lubricants are intend^sd. 

Proceeding on this line, wc may distinguish between tlio 
following classes : 

Fatty lubricants, namely, such as consist of either a single 
fat, whether liquid (oil, train oil) or solid ((tallow, palm oil, 
etc,), or else of a mixture of several fats 

Chemical lubricants, iiainely, such as consist of substances 
that are nowadays produced in lai‘ge fjiiantities by cm-tain 
chemical processes, r 7. in the manufacture of coal-gas, th^ 
refilling of })etroleum, and various other chemico-technical 
processes. This class includes the so-callei^I mineral oils, the 
tar oils, jiedroleum jelly, the resin oils, etc In a certain 
s'^iiso, too, the soaps and saponaceous bodies, occasionally 
used as luliricauts, ladong to this class 

Minoi'al lubricants simply consist of, c(*rtain powdered 
minerals that are characterisi^d by a greasy appearance and 
feel (soapstone or steatit(\ and graphite or blacklead), and 
liy a very low degree of hardness. 

Until (juite recently, the fatty lubricaiV'S were used almost 
exclusively, and it was only as a consequence of the develop- 
ment of the tar and petroleum industries that the ’iiunm'al oils 
and greases wi're put on tlu^ market in large quantities. As we 
shill see later on, these possess, in comparison with the fats, 
such great advantages that they will probably' displace the 
latter entirely. That this has not already happened is due on 
the one hand to the enormous consumption of lubi’icants, and 
on the other to the fact that it is not yid possible to produce 
chemical lubricints capable of meeting so satisfactorily the 
requinmients they are exjiected to fulfil as*is done by those 
derived from fats. 



CHAPTiai II 

Phopektirs of the Bodies used ah IjUimiCANTs 

As ali’iiady iiK'iitioiiod, it is specially iinporLant to the 
inaniifacturca* of Rihricaiits to know l)oth the physical and 
chemical properties of the materials of which his products are 
compounded. Tn tins way alone will he he able to cori’octly 
csompouud a lubricant, intended to fulfil any spcanal task, 
with the coitainty fnat it will [irove satisfactory. 


THE FATS 

Fats, as is w(‘ll k^own, are products of the animal and ve- 
getable kin^aloms, and are divided, according; to their con- 
sistency, iiiR) tliD'-e groups: (1) Liquid fats, which aie also 
known as oils. ( 2) S nni-solid fats, of the butter or lard tyjie, 
namely, such as have, at the ordinary temjxn-ature, a con- 
sistency simflar to those substance Lard nnd liutter, in 
the animal kin^lom, and coconut oil and palm oil, fiom the 
vegetable kingdom, bidong to this group, (d) Soli<l fats, or 
tallows, which are solicl and crumbling at low temjieratures, 
and only become soft when heated. This class inchides 
beef tallow, deer •fat, mutton fat, etc. 

Since* all these fats are miscible in any ])roportioii^^ it is 
possible, by suitably blending oils with the semi-solid or 
solid fats, to })roduc(* mixtures of any desired consistency 
and melting point. 

m 
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1 Vr(; fills, to \vhatov(3r ‘Troiip they may belong, ari^ p6rfect*ly 
inodorous, quite insoluhh' iii water, andarecompletdyludiller- 
erit Lo riK'tals, i.e. have no chtunical action thereon. It must 
be emphatically stated, how(‘V(ir, tlnit this ap})lies solely to fats 
that arepei’focjtly pure* ; and alisolutidy j)urcfats arc* substances 
that are ohtairuihh; only with difficulty, arvl must 1 k 3 stored 
witli gi’eat (‘.are. if thin ai-i' not to iinde.r.i^o rapid alt(;ration. 

Thus, when a fat is exposed to tlie air, i^tjoiiH'what imjiort- 
ant chaiif^fe is soon observed : tin; fat turns a darker colour, 
assunu's a ])ecu{iar, disaL^reealilesmcil! and an irritatni" flavoui; 
— the inlluence of the air soon tui'iis it rancid In this 
jirocess, alierations of a somewhat exti'vsive naturi' take 
place in th(‘- fat. Fna* aiids are formed, and thesf'. are the 
caus(‘ oi the rancid taste and smell, in addition to wdiich they 
make the fats strongly corrode* metals with which they are 
brought in contact, so that such a luhri'cant can hardlv he 
used without danger, es])eei,illy in fine machines. 

(Jertain liquid vegetable fats — oils -are distiuguish(*d by a 
peculiar behaviour when exposed to the air, in that they dark- 
en in colour, and become progressively tlftcker, finally setting 
to a transparent, resinous mass. Oils behaving in this man- 
ner are known as drying oils. Though they are extremely im- 
portant in the varnish-making industry, in painting, etc., they 
seem to be quit'e worthless for the manufacturer of lubricants, 
owing precisely to this tendency to gradually thicken and dry. 

.All solid fats becomefluid when moderately vvarmed, furnish- 
ing liquids very similar to tlui ordinary oils. Since all fats, 
even the solid oru^s, must be in the fluid state before they can 
properly discharge their functions as lubricants, a knowdedge 
of the melting jioints of tlui solid (|its is highl v important for 
our nui'posi*, and we shall tliprolore give, later on, a short 
table showing the melting and setting points of the principal 
fats. j^Th (3 setting jioint refers to the ti'inperature at which 
the^aielted fat begins to solidify again: in many fats this 
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ternpeniture not coincide with the ineltin^^ point, hut is- 
much lower than the latter.) 

When fats iirc* strongly cooled, the ods become thicikor as 
the t(nn])cratur(' falls, frequentl}’^ settiiif^ completely to trans- 
])arent crystalline masses. The fats that are of tlie consist- 
ency of butter or tallow at*th(‘ ordinary tejjiporature become 
crumbling and fairly liiird wlum cooled further. 

Th(i foregoing pi;o^)ertics of fats indicate the manner in 
which various requinuuents exacted of lubricants can bt; 
fulfilled. lA)r machiiu's exposed to high temperatures, 
spf'cial mixtures can be prepa)‘(‘,d containing fats of high 
melting point, c.;/. fallow, wliilst for use at low temperatures 
tlie fluid fats will jiredominate in the mixture. 

The varying consistency of lubricants under tlio influence 
of dilfei’ent temperatui'cs makes it necessary, in the case of 
wheels that ari) ex})(5sed to considerable fluctuations of tem- 
jierature, to einjiloy lubricants of different character for 
summer and winter use. In (kmtra! Eurojic the differ- 
ence lietwei'ii tlu' extremes of summer and winh'.r tempm- 
ature is nearly 7o *1’’., and therefore the giease usi^d for 
railway axles in summer must he of far highei melting 
|)oint than That euifdoyial in tlie winter. 

In addition to tlie teiujicrature at winch a lubricant is 
used, the velocity of the machine parts in (ju6stioii also in- 
fluences the consistcmcy of tlu' preparation. 

That friction *is coiivertilde into heat has alrixidy been 
stated ; and naturally, tlu^ (piantity of heat liberated within 
a given period of time from the machine parts in mutual 
friction will lx; gnuitcr tlu* higher the velocity of these parts. 

Jlenco if lubricants suita^ile for slow-running machines he 
aiipliiid to machine parts in ri^pid motion, the result will be 
that the increasf-d liberation of heat will make tlie lubricaiita 
too thin. For this nxison it must hi- laid down as a general 
rule that lubricants of comparatively high melting point must 
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^Iw.iys he used when quick-running machine parts are in ques- 
tion. Thus we find, for instance, that railway companies use 
a different grease for the axle boxes of express trains to tha-t 
used for goods trains, the reason being that the velocity in 
the former case is greater than in the latter, 

RESINS, VOLATILE OILS, AND CIIEMlCATi 1‘RODUCTS 

Although solid or liquid fats form the main ingredient in 
the majority of lubricants, attempts hafe^ieon made, in con- 
sequence of the high price of fats at the present time, to 
employ in the manufacture of lubricants a number of other 
suljstances poss()ssing suitable })roperties. ^Chief among these 
are the resins, volatile oils, and in recent times more parti- 
cularly, a seri(is of products obtained in the preparation of 
tar, crud(^ petroh'um, and ozokerite. 

The ap})lication of these substances foi^naking lubricants is 
the more to be commended since they can be more profitably 
utilised in this way than in any other. Certain by-products 
from large industries, otherwise only utilisable as fuel, can 
bo very profitably employed in the forni^of lubricants. 

Table of Melting and Setting [‘oints of Fata and other Snbatnnres 
used an Lnbiirauts. 


Tallow (freali) 
(old) . 

Mutton fat (fresh) 
M (old) 
Pork fat . 

Hofhe fat , 
Nratsfoot oil . 
Pali^ oil ffipsli) 
(old) . 

CoL’OllUt Oil 

Train oil , 


Mi'ltiiiK . Sottiiij' 


42'U-iy'O i :m) 

42-5 17-2 I H4-0 
47-0-52-H ! 30 0 
50-0 50-5 ' 3(1 r> 

2(H) 31-() j 25-0 ofrO 
47-5 V ! 2J-2 
t . 

36-0 :{7-0 '^21-0 24-0 
3(;-0-42-0 I 240 23-0 
24 0-24 -5 i 20*0 2()-(; 
i 150 


I ilt'iii.irks, 

! 

i 


"Man^ sorts do not set 
above zero P. 
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^kible of McUiwj and Setting Points of Fats and other Substances 
used as Lutyru'anls — continued. 



.Melting 

Point 


Rape oil . . r . 

, 

10*0 

Olive oil . 


2-0 Rutter consistenev at 1 



'P’ C. ‘ 1 

Grouud-imt oil 


-7 

Grajieseed oil . 


17 ! 

Beechnut oil . 


-17-5 

Puiiipkiu-seed oil 


15 Fluid at 15" ( ^ 1 

Stearin 

5r>-o 

55-0 

Palm it in . 


62-K 

Stearit acid . ,. 


()9'2 

Palmitic acid . 

i 02 0 

02 0 

Mixtures of stearic 

1 


and palmitic acid 

! 

i 

(A and .^) 

50’G I 

50'0 ' 

Olein : 


-10 ! 

Oleic acid . . ;’ { 


4 Remains solid down ; 



to IV' C. . 

Sperm aci'ti . . 1 

8H-1) 17 '0 

1 

Parallm . , . j 

/>o-o-oo-o 1 

50'0-G0'() 

Naplithalem: , . ' 

70-0 

Bolls at 212' 1 

Petroleum jelly . ' 

•{0-0-40*() ' 

80-0 40-0 ' 





The y»V.sms‘, ^vhich can never be usexl alone as lubricants, 
but must alwavs l)e (*.oinl)ined with solvents, are derived, as 
is well known, from various kinds of trees, those of the coni- 
fer family hdin^ chiefly utilised foi the production of resin 
in Europe and* America, since they can be mad(‘ to yield 
large quantities of this suhstance by wounding the hark. 

In Europe, jireference is given to the resin derived from 
the pine, larch, and fir. Of late years the linitcid States 
liavi; fui nished veiy large quantities of so-called American 
pine reSin to the market ; this jiroduct competing keenly 
with the Eui-ojiean article on account of its purity and other 
valuable qualities, chief among them being the low price. 

Ni*xt to th(! resins comes Tiesin oi/, which is reallj de- 
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ooiTiposition product of resin, obtained therefrom by distllla- 
tiori, Resin oil, which must not b© confounded \fith oil of 
turpentine, is largely used in the manufacture of lubricants, 
varnishes, and printing inks. 

Similar in some respects to resin oils are the ])roducts put 
on the market under the names Qf Mineral oil, Naphtha oil^ 
Coal oil, Solar oil, etc. They are obtained as by-products 
in the refining of petroleum and the tiv'atment of tar. Large 
<iuantiti(?s of these ])roduct3 are placefl^i the market from 
North America, the Caucasus, and latterly also from Galicia. 

Petroleum jeJl/i is a substance obtained in refining ])etro- 
leum, and forms in its pure state a white, crystalline mass 
with the/5onsistency of butter. It forms an excellent lubri- 
cant for many purpost^s. 

NaphthaJene and Paraffin aia; crystalliiu' bodi(‘s r(‘cover(‘d 
from tar and also from ozok(‘rit(‘, and, like the resins, can only 
be. used for lubricants in combination witli li(juid solviuits. 

Caoutchouc and (fuitapereha consist of the dric'd milky sap 
of various tropical trees, and an* met with in a. })urified state 
in commerct*. TluiV are used in a few ^.onipound lubricants, 
but are so dear tliat their emjilovment must always be only 
a limited one. Moreov(‘r, it should lie slated ^t once that 
iiiuiH'rous experinuMits have shown that thesi‘ expensive in- 
gredients bavf.^ not behaved anything like as well as the state- 
ments of interestt'd maaiufacturers would bave'one b(‘li(we. 

Tlie Minerals used in tb(‘ preparation (»f lubricants are 
aspbaltuin, talc or soapstone, graphite, and suljiluir. 

Asphaltum is a dark brown to black substance, which is 
regaided by geologists as an imjairi' ozok(U-ite or resinified 
petroleum. It is found in various localities (the Dead S(‘a, 
Trinidad, (‘tc.) in large quantities, and is largely ^lsed for 
street: jiaving, varnishes and lacipu'rs, occasionally also as a 
component of certain luliricants. However, since it exhibits 
the ol#j(^ctionable projierty of becoming liritth^ in winter, and 
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soft and sticky in summer, its use as a lubricant can only be 
a very restricted one. 

I'dlo or Soapstone (.S^ca/z/c) is a mineral found in considzu*- 
able (|uantities in many places, and is characterised by a 
very lowde^Tee of hardness (it can b(‘ scratched by any kind 
of wood)i and a greasy lustre and feel. It is used in a 
powd(;red state for polishing; marble and alal)aster, and also 
as a grease for gloves and shoes, in addition to which it 
forms an excellent lubricant for wooden machinery. 

Graphite, or Hiacklead. — GraphiU; in its purest form 
appears as iron-gi’ey crystals with a metallic lustre, and in 
this variety, which is not of v(‘ry f)'(*quent occurrence, is used 
almost entirely in the manufacture of hiacklead jamcils. Tln^ 
less purci lumps are list'd m tlu* prt'pa, ration of lubricants and 
for coating iron olijecls (stove polish). Gra})lnte is a very 
soft mintu’al, and ciyn be readily converted into an extremely 
fine powder, which lias a greasy feel and forms an ijxcellent 
lubricant for wooden machinery in w Inch wood rubs against 
wood (cq. the hoists used by well sinkers). 

N///p///zr.- 'Although this mim'ral is fouml in a pure stati* 
in nature, it is generally refined before being used for in- 
dustrial ])U’*po.->es. It does not form a suitable lubricant 
by itself, but can only beemjiloyed in ^auiiuiKition with other 
ingredients. 

On nwiew ihg the subst:uices that hav(* hitlu'i'to been usi'd 
as lubricants, eiiher alone or m association with otlieis, the 
following are found to be of im})ortanc-(' 

Animal — -'I’aHow (beef and mutton taJlow), ])ork fat, 

train oil, hoise fat, neaisfoot oil, bone oil, spi'rm.iceli, sjiei ni 
oil. 

Vetjeldhlc Oils. — Rapt* on, olivt* oil, palm oil, coconut oil, 
lins(‘ed«oil, sesamt* oil, wax 

]i'esi}is and Ethereal Oils .- — Pine resin, oil of turpentine, 
caoutchouc, and guttapercha. 
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Chemical Products . — Kesiri oil, coal oil, mineral oil, t’clar 
oil, oleic acid, paraflin, naphthalene, petroleum j641y, soap, 
soda, litharge, saj^ar of lead, lime. 

Minerals. — Asphaltnm, j^raphito, talc, soapstone, sulphur. 

The forej^ming enumeration, from which certain substances 
montion(;d in i-ecipos of no practical value have been design- 
edly omitted, shows what a large number of substances are 
used as lubricants, either alone or mixed together. 

The jnoperties of those bodies and‘of tlie resulting lubri- 
cants vei-y often exhibit con8idorai)le dillerencos, primarily 
due to age in the case of animal and vegetable fats, as well 
as to the method of ])riiparation, etc. These diffej-ences are 
occasionally so consid(‘ral)lo as to alter the pro))erties of the 
resulting lubricants to such an (‘Xtent that the latter turn 
out to be quite diff(;rent from what is required foi’ the pur- 
posii in view. 

It is hardly nec(‘ssarv to say that these deviations from tlu‘ 
desired (piality ar(‘ e<piall y disagreeabh' to th(‘ maker and con- 
sumer of th(' lubricant. We tluu'el'orf' regiird it as esseiuial 
to go more fully into the j>roperties of thes(‘, raw materials, 
so as to enal)l('. the manufacturer to judge their (juality and 
obtain from them, (‘very time, the product he (A(‘sires. 

SiiKje the (h'viations occurring in th(‘ p)'op(n tios of the fats 
are of special imjjortance, these will be dealt with first. 

In a perfectly fresh state, the animal fats an^ (^uit(‘ inodorous 
and tasteh'ss substanc's, wdiich do not r(5act< in any way with 
either r(‘d oj' blue litmus. Tlu^y nvo neutral fats, l.c. they 
contain no trace of free fatty acid A similar behaviour is 
exhil)it(‘,d by cc'rtain vegetabh; oils, such as freshly piessed 
olive oil, rape oil, and a large numbin' of other oils. 

When the perfectly fresh fat Ts packed into a casV in such 
a manner that the admission of air is rendered qiiito impos- 
sible, tlui fat will remain in an unaltered condition, as neutral 
fal^ fhr years. If, however, the fat l)o ex})ose'] to the action 
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of the air, a peculiar chemical change, known as rancidity, 
soon makes its appearance*. 

Eancid fat is no longer neutral, hut acid, which condition 
is reveahid hy its turning; hlue litmus red. Tlu* fat now 
contains a lar^(*r or smallei- (juantity of free fatty acids, the 
presence of which is l)(*tr.1,y(‘d hyac(irtain peculiai snu'll and 
a sharp, in-itatinj^^ tast'*. 

When bron^dit iiUo contact with melals like (! 0 ])per, iron, 
or bronze, perfectly neutjMl f.it leaves th(*m quite iinalt(*red, 
whereas fat that has become acid, l.r. rancid, acts very (’ner- 
^.jetically on metals, and greatly corrodes tlnun. This can be 
very cknirly sei'n «n machine parts made of copper, bronze, 
or bi’ass, the lubricant runnin^^ down these pails bein^ 
stained j^u’cen by dissolved cojiper. 

In lar^i! machines this action of fats on tin* several pails 
is not any j^ri'at dt.iwback, nor can it be easily prevented. 
The case is, however, ditlerent with lubricants intended for 
use in delicately constiiicted machinery, such as eloeks, 
sewing machines, and otlnu's of like cbara-ctc'r. 

For such machined the only permissible lubricants are such 
as arc entirely tree fi-om any admixture of frei* acid, and are 
thei’efore without any corrosive action on tin* metal. 

The vegetable oils used as lubricants si. ould also be (‘\am- 
ined for thoi^^' behaviour on exposure to tin* a,ir. Tiue, all 
oils will tui’Ji rancid sooner or later, but in many of them a 
very remarkable alteration i»f consistency also occurs 

Certain oils, (\i/. rajie oil and olive oil, will become Aery 
acid and soni(*,wdiat thicker after a certain lime, hut they 
ahvays remain perleetly fluid, even thouj^h kept (‘xposed to 
the air foj- years. Other o*ls wdiich are typilied hy linseed 
oil and nut oil— have the prop^frty of hocomin;^ projjjres'fively 
thicker when left to stand in the air for some linn*, and are 
liually converted into solid, resinous masses. 

Oils exhibiting this latter peculiarity an* termed drying^i^s, 
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in contrast to the non-drying oils. The circumstance t,hat the 
drying oils gradually change into solid bodies renders them 
unsuitable as lubricants, for when a machine that has been 
lubricated with such oils is left unused for some time, the oil 
dries on the various parts of the machine and forms a coating 
that is very difficult to remove. Hence the specifications for 
the supply of large quantities of lubricating oils often contain 
a clause prohibiting the use of drying oijs as ingredients. 

The volatile oils obtained in refining petroleum and tar are 
not liable to become rancid ; hemee, viewtid from the stand- 
point of chemical inactivity, these oils are preferable to the fats 
and vegetable oils. On the other hand, many of these mineral 
oils thicken in coui'se of time — though much more slowly 
than the vegetable oils — without, however, turning acid 
(rancid). They undergo conversion into resinous masses, in 
w'hich event they are said to “ resinify ” or “ gum 
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Haw M^TRitiAriS for Lurricants 

In the following ])agos we shall give a short expoH(' of the 
properties of the various substances from which lubricants 
are compounded, a«compani(‘-d by a description of the methods 
of purification. 


1. SOIJO FATS 

Strictly speaking, the solid fats may he dividend ii\to two 
groups : the firmer kinds, or tallows, distinguished by special 
hardness and high molting jioint ; and the softer, butter-like 
fats, or lards, comprising also certain vegetable fats, which, 
though solid, are nevertheless called oils. Examples of these 
last named are coconut oil and palm oil. 

Tallow is the friable fat more particular!) found in the 
carcases of ruminating animals. There are tfwo chief com- 
mercial varieties : beef tallow and mutton tallow. The 
characteristic feature of tallow, its friability, decreases in 
proportion as other fats are mixed with it ; and to the expert, 
this friability of tallow all'ords a good crihirion of purity. The 
})urification of crude tallow is now pursued on a largo scale in 
several factories, large qua^itities of the raw material being 
also shipped of late years fron^ South America (beef tallow) 
and Adtetralia (mutton tallow). These tallow melters put 
the purified article on the market in the form of cylindrical 
blocks weighing about 1 cwt. 

(l‘h 
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I'allow has about the higliest melting point of any animal 
fat. It is impossible to give exact figures of the melting jioint 
of the tallows, since this value alters dui’ing storage, the older 
the tallow the higher the melting point as a rule. Some 
tallows melt at 37' (h h\), whilst others do not beconu* 
fluid below 52^' C. (125 5" R). 

]\roreov(‘r, the melting point of tallow can be raised by an 
artifice. When pure tallow is melted and the resulting li(|uid 
is stirred until it sets again, a translucent mass is obtained 
which, whim subjected to heavy pressure, (exudes a e.ertain 
quantity of an oily mass known as tallow oil. This oil is used 
either in soaimiaking or in the mauufactvure of liquid lubri- 
cants. This artifice for raising the melting point of tallow 
may be advantageously employed when the preparation of 
solid lubricants for use. in very hot localiti(‘s — c ij. in the 
tropics — is in question. 

Tallow is most frequently used for making lubricants tluit 
are required to remain solid at the oi dinars tem})Oraturt‘ : and 
it is ofhiii added to compound lubricants with tin' sole object 
of raising their melting point. Maintestly, therefore, the 
tallow with the highest midting point will In* th(‘ most uselul 
grade for the manufacturer of lubilcants. 

The higher the melting point of the tallow, the smaller the 
quantity needed to impart the desired increastul consistency 
to a lubricant, and on this account also, tallow freed from 
tallow oil is recommended. 

In the form in wdiich it comes from the butcher, tallow is 
unsuitable for the manufacture of lubricants, and it must first 
be put through a sjiecial process of }iurification, in order to- 
free it from the accom])anying; cellular tissue, blood and 
scraps of flesh. As already mentioned, the purification of large 
quantities of crude tallow forms a branch of industry,* that of 
the ti^llow melter ; but the operation can also he iierformed 
vastly on a smaller scale by anyone. 
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Tlier^are siweral riKithods of carrying out the purifying 
process, the simplest being that known as “ rendering.” This 
consists in cutting up tlic tallow into small lumps and melting 
th(^se, along with water, in a pan over an open fire, or better 
still hy steam. The skin and other imjmrities accompanying 
the tallow, collecf on the*surfaee of the molten mass in the 
form of “ greaves,” which arc then skimmed off and the 
purified fat left to sej hard. Though this rendering process 
is very sirnjile, it furnishes only a relatively low yield of 
tallow, not mor(5 than 80-H2 per cent., even wlum the 
greavi'S are tho)'oughly pressed. 

A larger yi(!ld is«ohtained by melting the laJlow along with 
dilute sulphuric acid, 1 part of this acid and 20 of water being 
taken to each 100 parts of tallow. Under the combined in- 
fluence of the acid and warmth, all the particles of skin, (itc., 
are dissolved in a fci^v liours, thus purifying the tallow’. The 
latter is olitained in a perfectly pure condition by afterwards 
la'inelting it wifli w'ater. 'fhe irndting must h(‘ performed in 
lead- lined wooden vats, by steam heat, since iron or copper 
vessels w'ould lx; too*strongly cori'oded by the acid. 

Another vc'ry useful method of purifying tallow’ is with the 
aid of caustic soda, fldiree thousand parts of tallow are melted 
along with 2000 parts of water ('containing o parts of caustic 
soda in soluty)!!. Since the soda possesst^s I fie property of 
combining with tin*, free fatty acids, to form sua})s, this method 
is particularly ap])licable wdieii the tallow is a cry old and 
rancid. ]\Iore()ver, the method, which in addition is the 
cheapest of all, has the further advantage of entirely fi'eeing 
the fa,t fioin acids. 

Tnles^ th(' manufacture (.tf lubricant,-, is being pursued on a 
very large scale, it is more pr(?titabl(j to buy the tallow from 
a rotiiier, though, for (3x peri mental purposes, it may become 
nocf'ssary to undertake the purifying proca'ss oneself. -Ln this 
case it is best to cjinploy the caustic soda UK'tbod, since ^h^s 
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furnishes the smallest quantity of malodorous compounds. 
The lye and fat are heated tot^ether in a clean iron pot or an 
enamelled pan, the liquids being kept mixed by constant 
stirring. At the end of a few hours all the solid matters will 
have dissolved and the fat and lye will have formed a milky 
emulsion, from which the former 'vvill sepivate out on stand- 
ing, and will float, as a clear liquid, on the surface of the 
lye. When perfectly cold, the purified fat can be taken off 
from the lye, in the form of a A\hite, inodorous flat cake. 
Other fats can he purified in exactly the same manner. 

Pork fat or hird is only obtainable in commerce at relativcdy 
high prices, and can therefore only bti maal to a limited ex- 
tent in the manufactui-e of lubricants. It is also attended 
with the disadvantage of soon turning rancid ; hut, never- 
theless, is well ada])ted for the pre])aration of lubricants that 
are desired to have a buttery consistencfy. It is purified in 
the same way as bead tallow, the rendiuing method iHung 
generally adopted. Old rancid tallow is purified by melting 
along with caustic soda solution. 

Horse fat is now often met with in commerce and can be 
advantageously used in making luliricants of low melting 
point. * 

Bone fal is produced in glue works and animal charcoal 
factories, by boiling bones and skimming ofl* the fat collect- 
ing on the surface of the water. It is usually yellow to 
yellow-brown in colour, and of the consi^itency of butter. 
Being obtainable at a fairly low prici;, it is well adapted for 
making cart grease and other low grade lubricants ; but 
when refin(!d by treating it with soda, and filtering through 
animal charcoal to eliminate thq dark colour and unpleasant 
smcjl, it may even he used |oi* lubricating fine ihachinery, 
clocks, sewdng machines, cycU's, etc. 

Neatsfoot oil, which, like bone fat, is obtained from fatty 
aniinal waste by boiling, resembles this fat in its properties, 
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bift is usually darker in colour. It is used both for making 
low clafii soaps and cart grease. 

Spenmcpti . — Whereas the foregoing animal fats are very 
often used as lubricants, S))ej'maceti — the solid, pun^-white 
crystalline fat obtained from the cerebral .cavity of the sperm 
whale — has only a very re\itricted ap])lication for this purpose, 
its price being far too high to pei niit its more extensive em- 
ployment. It melts at 88"-47 ' C. ( lOO’o - 1 16*5" F.), and 
when pressed fiirni^lies a c(‘rtairi amount of a fluid fat 
known as sperm oil. 

— So far as beeswax is concerned, tin* foregoing re- 
marks relating to sjx'rmaceti are aj)plicable, rids wax lieingfar 
too expensive to find general employment for lubricating pur- 
poses. Nevertheless, both wax and spermaceti are mentioned 
in many recipes for lubricants whose valuable properties are 
greatly bedauded. ;\part from the high ))i’ice of these alleged 
valuable lubricants, the majority hav(‘ been proved useless by 
experience, inasmuch as spermaceti is a body that easily crys- 
tallises out from the mass, whilst wax is very brittle in tlie 
cold and sticky in th'^ warm, thus exhibiting 2 )roperties entirely 
opposed to those with which a lubricant should be endowed. 

Palvi (yil . — This fat, which is now largely met with in 
commerce, is obtained by boiling the fruit of several varieties 
of palm, more especially the Guinea oil ]yti\m»( Elaiea (juien- 
ciisis). When fresh it has the consistency of butter, a bright 
yellow^ to orangtj colour, and an agreeable smell ; but old })a]m 
oil is firmer, friable, darker in colour, and of unpleasant smell. 

In the manufacture of lubricants it is highly important to 
know whether a givtm sample of palm oil is fresh or stab', 
since there is a great dillei^ence in the melting points of ilui 
two, fre'sh palm oil melting at 27'^ C. (HO'5 ' F. V whilst old 
oil doe^s not melt below 42" C. (107*5' F.). 

Fot the majority ol luludcants, natural palm oil can be used, 
and in this event it imparts its characteristic yellow "c^ilour 
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to the mass. If, however, the colour is imdesirahle, the ''oil 
must be bleached. ^ 

This operation can he carried out in a simple manner by 
meltin^^ the oil as quickly as possible, tlum heating it to 240 'C. 
(Ki t J^\) and maintaimnf^ it at this tem])erature for a quarter 
of an hour, it may also be bleached by tveatin^ 1000 jiarts 
of th(i imdted fat \Nith J-l.l jiaits of hichromat(‘ of ])otas}i 
and an equal (juantity of sulphuric acid. The entires mass 
turns ^rt'Cii al first, a ;^reen liquid afterwards settling down 
and haiviii" the hleaclu'd palm oil lloatin^^ on the surface. 

Cveonut Of! is obtained in tlu' same manner as palm oil, 
but from tlie fruit of the coconut palm (Cooo,s fmcilrra). It 
is white or j^reenish in (colour, and has a peculiar, unjileasant 
smell. ConinHM'cial coconut oil is ^a‘n(‘rally utilised for 
lu)>ricatin^ purposes without any special puriticaiion ; hut 
wIh'u ther('ino\al of the disagreeable smell is desired it must 
be bi'ahnl strongly for soim* tinu'. Jloth palm oil and coc-o- 
niit oil ai’e i^enerally very acid, and are tlua ('1\ )!•('. unsuitable 
in tlaar crude state for lubricating liin* machinery. 


11. IiI(,U'lI) FATS 

The li(|Uid fats are such a,s are lluid at the ordinary 
temperatuie, though tlu* majoiiLy of tbem set when tbe 
tenqieratuj’e is slightly lowi'red. In many cases the solidifi- 
cation is only partial when the tempi'rature 'Is not vm-y low, 
l)ut when ^U’eater cold is applied, all the liquid fats become 
solid 

.\s lubricants, the liipud fats are very important for 
inacliines that are desired to ri^n evmily or that contain 
fine ^arts. Whilst the fats so]jd at the ordiiuiry tempi'raturo 
are best ada])ted for {^n-easin;^ waggons, the liquid tilts are 
admirably suited for thi‘ preparation of machine oils. 

Tfrpiid fats of animal origin are often known as tmifi 
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o/7T‘, whilst lliosf^ l>clon"in^ to tho vegetable kingdom are 
calhvl sifoply oils. 

Tyain oil. — Uiidei* the names train oil, hsh oil, s(‘al oil, 
etc., a number of oily liquids appear iti commerce, I’an^nn^ 
dri colour tlirough all sbad(‘s from pale yellow to black, and 
distinguished by ^ peculi}*r, unjileasant smell. Tn ^UMuaul 
they are derived from the blubber of certain mariiu' animals, 
tbe i^riiat bulk being obtained b\ melting tlu; fat of various 
kinds of seals and whlvles. One kind of train oil, codliver oil, 
IS obtained from the liver of th(‘ codlish. 

Th(‘ train oil brought in enormou'^ quaiititu^s every year 
into Euro})(^:i,n aiu^ American ports b\ whalers, is aliout the 
chea])est of all fats. Apart from its use in soapmaking and 
the prodiuttion of chamois heather, it is also employed as an 
excellent lubricant, its ehii'f advantages for this })Urposc being 
itN oily cbaracter anjl low ])ri(;e. 

Tbe clieajM'st dark and evil-snudhng train oil can be used 
in tlie prejiaration of common lubricant.'*, but lor liner products 
It is essential to use tbe reiiiied oil, wliieb is of a golden yellow 
cf>lour and bus a le^^ penetrating smell 

Sjii’ini oil — Among tbe lujuid animal fats which still lind 
employiiK'iu as lubricants, ('ven though to only a limited (‘X- 
timt, mention must luu-t' b(‘ made of tlu' aforesnid spi'rm oil 
It is obtained, in small quantities, b\ pressing spi'rmaceti, 
is almost colourless, and fairly tbu'k, but is far too high in 
price to be, niorif lai gel\ iis»*d for tbe purposi* now in qiU'stion. 

Though, a})art from such as dry vi'ry (piickly, all the 
numerous oils of vi'getable origin can be used as lubricants, 
as a matti'r of fact only a very limited number are actually 
so used. 

nils. -Various kinds oj’ oil, dilleriiig coiisiderabjy in 
tlu'ir origin, though closely allK'd in jiroperlies, ai'e nu't with 
in comnu'rce under the name of r.ipe oil Tlu' chief com- 
mercial varieties aie col/a oil and rape oil. 'Ph^y^are 
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obtained, by cold or hot pressing, from the seeds of various 
plants of the Brassica family. Like all other vegedible oils, 
they cannot be used immediately on issuing from the press, 
but must first bo refined. Since this point will be dealt with 
more fully later on, there is no ne(Hl to do more than mention 
it at present. 

Olive — Asis w(5ll known, iht) oVwe tree (01 ea Fjurop<ea) 
furTiisluis an elongated round fruit of a pe-culiar green coloni‘, 
the olive. 'This contains a hard stone, ?jan-oundod by a })iilp 
which is very rich in oil. Such ))ortioj)s of this oil as an 
recovered by moderate pressure, at the ordinary temperature, 
are pah^ yellow and inodorous. 'Phe fim^st kinds of olive oi 
are uscid exclusively for edible purposes, only small (juantitiei 
finding einployinent in the preparation of lubricants for fine 
machinery. 

When the resulue left from the cold-jin'ssing of olives is 
pressed again in the warm, a yellowish-green oil of unpleasant 
smell is obtained : and this is used as a lamp oil, as a raw 
material in soapmaking, and also in the manufacture of 
lubricants. 

On leaving the residue from the warm pressing to stand, 
it begins to ferment, the cellular tissue of the iVuit pulp is 
completely decomposed, and the rennainder of the contained 
oil is liberated. On pressing this mass a considerable ad- 
tional quantity of oil is recovered, which is kncAvn as factory 
oil, liiiilc (I’enU'v, huHv tonmante. • 

This oil, as a rule, is sti'Ongly acid, very dark coloured and 
evil-smelling, and can only bo used for tlie pi eparation of low 
class soaps, lubricants for coarse machinery, and for certain 
purposes in the textile industry. 

Of the other non-drying oils finding practical employment 
as raw materials in the inanuTacture of lubricants, cuily the 
most important will be mentioned here. 

I^Kmhnut oil . — The fruit (mast) of the common forest 
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be^h yields, when pressed, up to one-fifth of its own weight 
of oil. th^ cold-),)ressed grades being of such excellent (quality 
as to befit for use as edible oil. Hot-])ressed beechnut oil is 
darker in colour and has a ])eculiar smell, hut can very well 
be used as a lamp oil or lubricating oil. 

Beechnut oil is very fliiid, a f)roperty distinguishing it 
cle-arly from the fatty oils. On this ac(iOunt, and also because 
of its valuable property of SfUting only at a very low tem- 
perature, it forms an' excellent lubricant for fine machinery 
that is set up in cold places. 

Although tlie raw material for beechnut oil is availabh; 
in large quantities, this valuable oil is nevertheh'ss only 
prepared in comparatively small amount. 

Pumpkin oil, from the seeds of the pum})kin or gourd, is 
of a dark green colour and furnishes very good lubricants, 
which, howev(U’, entail a fi’ccjuent cleaning up of the ma- 
chinery on which they arc employed, because' tlu^ oil belongs 
to the drying, or rath(;r semi-drying category. 

Of tlui fatty vijgetable oils still used in any noteworthy 
quantity as lubricants, mention should be mad(‘ ofsesamiim 
and ground-nut oil. 

Sc^amunhoil , — The seeds of the s(*sanium plant {Sesavium 
orientale) are extremely rich in a fatty oil which, when cold 
pressed, is used as an odd)lo oil, whilst the wiym-pressed oil 
serves as a lamp oil and lubricant. 

(iromd-nni or Aracliis oil is ohtaineil from the see.ds of 
the ground-nut [A radios Injpotjiea), winch is gi’own in 
Southern Europe, etc. It is usf'd as an eddile oil, lamp oil, 
and for lubricating machinery. 

Cottonaecd oil or Cotton oil is obtained in large quantities 
from th^ seeds of the cotton plant, and is extensivedy used in 
soap-making. It is a pale yellow, non-diying oil, and is well 
adapted to replace i-ape, oil or olive oil as a constituent of 
lubricants. 
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Linseed uil . — This oil is prodiicod in lar^^e quantities from 
flax seed (linseed), and on account of its t^n’eat drying pro- 
perties is a valuable raw material for varnish-making. It is 
also used as a lubricant, though unfit for that ])urpose. 

Pure lins(‘ed oil is not very thick, has a fliK; golden yellow 
oolour, chara,cteristic smell, and, •when spread out in thin 
layers e\pos(;d to the air, slowly dries to an elastic, resinous 
mass. Boiled along with litharge or certain ottu'r substances, 
it is coiiverti'd into vaiaiish (“ boiled oil "), a>nd then dries 
vt'ry ({Uickly in the air. 

Oleie AouL — Closely allii'd to animal and vegetable fats is 
the chemical producr- ohscacid, which cay be recovei'ed from 
both classi's. It is obtaiiual by pressing the c.ikes of fatty 
acid produced, in tin* sU'ariue caudh' process, by saponifying 
fats with lime and decomposing the ri'sulting linu' soap with 
sulphuric acid. Llndi'r thi' heavy piesiiure exerted in the 
hydraulic press, the inpiid oleic acid is forci'd out from the 
crystallint' stearic and jialmitic acids 

The oleu^ acid thus obto.ined forms an oil}, ytdlow to 
brownish liquid, which from its phys^al ])ro])erties \vould 
make a vi'ry good lubruaint, were it not that the chemical 
properties rimder it entirely unsuitable. As the nftme inqilii'S, 
it is ii/reeaeid, and as such coiiodes metals, the action being 
so (mergetic that this substance is actually used for cleaning 
copper, brass, and bionze articles. Whim usi'd as a lubri- 
cant it naturally acts on the metal jiaits \tith which it is 
brought into contact, and greatly corrodi^s thi'in. 


in. ItKSINS \NJ> MTITKKKAL OILS 

\V^en the bark of coniferops irei's is wounded, it exudes 
jieculiar, strongly odorous and semi-solid bodies, to winch the 
name “turpentines” or “halsims” is given. On these 
tinqjuntmes hidiig heated, a poriion of the mass volatilises, 
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and condenses to oily, stroii^dy odorous liquids, termed 
“ ethereiu oils,” the non-volatile residue beirif: known as 
]-esin ” or piteli.” 

The so-called ethereal oils differ From the ti ne or fatty oils, 
more })articularly inasmuch as, when heat(Ml, they volatilise 
completely, withoiit residuf*, whereas this is not th(‘ case with 
the fatty oils. Th(i ethereal oil most largely met with in 
commerce, and also the most important for oui' purpose, is — 
Oil of Tarpc)iti}i(\ which is mainly obtained from tlie tur- 
ptmtine exuded by fir trees. Pure oil of turjicntiiu* is a tliin, 
hij^hly inllammahle suhstancc', with a liij^h index of refraction, 
penetrating sme,ll,iind water-whit(‘ or faintly yellowish ap- 
pearauc(5. It is also distinguished by the property of pai'tially 
or wholly dissolving rc'sin or I’esinous bodies such as caout- 
chouc and asjihaltum. As we shall see later on, these solutions 
ar(i used in the priq^iration of C(‘rtain peculiar lubricants. 

Pino Itosin is, as already iiHuitionod, obtained by distilling 
crude turja'iitiin*, h(*ing left behind in the still, as a residue, 
after the oil of turfieiitim; has passed over. In general it 
forms brittle masses, fv liich soften when heat(‘d, vary in colour 
from honey or amber yt^llow to reddish, dark brown, or black, 
according t(f th(‘ degree, of purity, and ar(‘ known ri'spe.ctively 
as colophony, red resin, and “ black rosin,” <'r pitch. Latku'ly, 
great <]uantit^es of pine resm, almost coloiii less*to red-brown, 
hav(; come, into the market from th(‘ Unit'nl States On 
heating melte<l piiu? rt'sin to decomposition point (dry distil- 
lation), it furnishes resin oil, which we shall deal with in the 
section on chemical products. 

Asplmhnm forms black masses, more or less brittle, and 
wutb a ])e,culiar smell. It i^ either mined or else obtaiiH'd in 
volcanic localities, such as the^Dead Sea, the Pitch Lake of 
TrinidaTl, and other places. Asphaltum stands in the same 
relation topetroliuim as jiine r(*sindoi‘s tooil of turpentine, and 
it is generally regarded as being nothing l)ut more or less c«m- 
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pletely resinified petroleum, contaminated with dark-coloured 
substances. It is readily soluble in oil of turpentine, petro- 
leum and other ethereal oils, and is very extensively used in 
the chemical industry, especially of late years. On the other 
hand, it has only a limited application in making luhricants. 

Caoutchouc . — This substance, 'which \9, well known on 
account of its elasticity and its power of erasing lead-pencil 
marks, is distinguished by its solubility in certain volatile 
substances, ojj. the light tar oils. As already mentioned, there 
are only a few’ lubricants of wdiich it forms an ingredient, Tliis 
applies also to the allied substance, guttapercha. 

IV. CHEMICAL TKODITCTS 

Since the gieat extension that has taken ])lace in that branch 
of chemical industry known as thetar industry, a large number 
of products formerly wasted have found useful ai)plications. 
The number of these substances has been considerably in- 
creased by the by-products obtained in refining petroleum. 

The products recovered from coal tar ?»nd lignite tar include 
certain su})Stauces greatly resembling the eihereal oils in 
their properties generally, though differing therefrom for the 
most part by jiossessing higher boiling points and greater 
viscosity. These are distinguishing features of the heavy 
tar oils in particular. 

Mineral oil, Naphtha oil, Coal oil, Solar oil are oily liquids 
of this kind, obtained in the distillation of tar, crude petroleum, 
ozokerite, etc. The insignificant dilTorenc(‘S between these 
oils are chiefly to be sought in their divergent densities ; 
and on this basis the oils are dydded into light and heavy 
mineral oils. , 

When lignite tar is distilled, the first runnings consist of the 
most readily volatile ethereal oils, which find employment as 
solvifents. These are followed by oils of somewhat higher 
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boiling po^nt, serving more particularly for illuminating pur- 
poses. At still higher temperatures, thicker and heavier oils 
come over, and these chiefly find employment as lubricants. 
These are the oils that are now put on the market — more 
especially from the United States— under the names, mineral 
lubricating oil, vuloiin oil, etc., and are coming more into use 
both on account of their excellent lubricating properties and 
ot their valuable characteristic of having no corrosive action 
on certain metals. On continuing tlie distillation of the tar 
after these oils have passed over, they are folio wi'd by com- 
’ })Ounds which form crystalline masses on cooling. These 
are — 

Parafjiii and Naphthalene, two substances that are readily 
soluble in certain liquids, with whicli they form butter-like or 
fatty masses, very suitalde for lubrication. In some riifineries 
treating lignite tar, tke distillation is not pushed so far as to 
drive off all the oils of high boiling-point, but is only con- 
tinued to such a degree as to leave in the still a residue possess- 
ing just the properties enabling it to he used as axle grease. 

Uesin (“ Jlusin ”) ofl . — This product is mostly recovenid 
• from cheap American pine resin (‘‘ rosin by dry distillation. 

v'^arious distfllates are formed, one portion consisting of pure 
‘ oil of turpentine, which already existed in Ihe resin, whilst the 
other portion js composed of products formed (hiring the de- 
composition of the r(‘sm. According to the age of the resin and 
the distillation temperature, the jiropertics of the resin oil vary, 
the colour ranging from yellow to brown, and the fluidity 
differing. The resin oils are readily miscible with fats and 
resins, and have latterly been extensively ustid as lubricants, 
either by^themselves or in association with other ingredients. 

Other chemical products usi^d in making lubricants in- 
clude, as the most important, soa}), soda, and lead compounds. 

Soap is prepared, as is well known, by decomposing fat w.th 
caustic soda or potash lye. The soda soaps remain very fifrm, 



THK MANUFAvTfHK Ol-’ LinmiCAMTS. 


even thou^4i tlu'v contain a high percentage of water, wnfi rns 
the potasli soaps aw soft and smeary, even when tfie projior- 
tion of wat(!r is small, — lienee their name of “ soft soa}).” The 
lime soaps are invariahly solid, and insoiiibh' in watei' : and 
the same ajipiies also to th(‘ soaps of all other metallic oxides. 
exce])t th(! lead sonjis which, at th^ ordinary' tempei’atiire, form 
soft and vei v sticky inassc's (lead jilastcir). Soaps are used as 
luhricants, both alone and as an addition to oilun’s. Soap 
dissolv(‘d in w’ater is :ilso used for lubricating. 

Soda, which is a very imjiortant ingredient of many largyh 
used luhricants, is a salt which takes tlu' form of largi' colour- 
less crystals, that liavi* an alkaliru' (labour iind are distin- 
guished by the ])i' 0 ])ert\ of ettloicscmg on e\])osuie to air, 
that is to say, they [lai't with theii- wat(‘r of ci ystallisatioii 
and fall to a white powdiu*. 

TIh‘s(‘ pi'operties are those of pure so<ka, lh(* ])re,paration 
containing at least t)0 pei-c(‘nt. of pure soda, sodium carbonate 
rndei’ tlui na.me of soda, howevin*, a iiuinhm- of mixtures ol 
sodium carl)ona,te and sodiutu sulphat(‘ (soda, and (ilauhei 
salt) are found in cominei ci‘ that\er\ often contain onh .‘30])er 
cent. of soda, and musthc H'g.irded asinlimtionally adultei’ated. 

When a solution of soda is sliakim up with a fit, the entire 
mass is convi'rted into a milk\ li(piid. 8oda, like jioiash 
(potassium cTirhonate), caustic potash, and capstic soda has 
the ])roperty of bringing the fat into a sta.ti' of v(‘ry line 
division, so tim' indeisl, that the fat taki'S tlu* form of \ei'y 
minute drops. These mixtures an* known as emulsions, 
and are not infreipii'iitly used as luhiicants. 

Litliartjc . — This preparation apjieais in cominm’oe in two 
forms, pale and dark. Tl is a heitvy powaler, and is formed by 
strongly heating molten lead in aii. Hoik'd along with fats 
itfui-nishes soap-like compounds, tin* so-called lead*soaj)s or 
lead jDlastiM', charactei ised In high adhesive pi operties. The 
diifchylon jilaster of the apothecary is men'ly a lead soap. 
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of Tjead {Lnid acotate) Ir met. witli in commerce as 
heavy, colourless crystals, which readily effloresce in the air, 
and are very soluble in water. The solution has a sweetish 
taste, henc(; the name sufrar of load. Chemically speaking, 
this substance is lead acetate. 

In addition to th^e fore^^omjjf substances, various others are 
used in the com})oundini> of certain lubricants. As, however, 
they are seldom employed, they ne(id not be mentioned until 
we come to deal with the. ])ro})erties of the lubricants them- 
selves. 

V. MINERALS 

It has been already stated that a certain ‘{roup ot minerals, 
the talcs or st(‘alite«', have a ^n’oa.sy f(‘el, and such a low de- 
j{ree oi hardness that tho\ are easily scratched by a piece of 
wood or the tiim^er nail. 

Talc or really Slratite isicar l)cin,i{ the Greek word for 
tallow), so called on account of its particularly [{reasy feel, 
is often found native, mostly in the foian of bluisb-^freen 
masses, and is con^’iuted into a lubricant for wooden 
machines by sim])ly reducin^^ it to j)OW'<ler. The word talc 
is derived f'.om the Swedish “ taelga." which means “ to 
cut,” the mineral be.in^^ vei’y easily cut with a knite. 

Soapstone, w'hicb also belon}{s to the steatitps, is a white 
mineral of fatty a])])earanc(‘. and so soft that it can be cut 
'into thin jiieces, •which will mark slati* or cloih, so that the 
mineral is used for writing on slate, and a,s the so-called 
French chalk eiiijiloyed by tailors. In the state of powder 
it is also used for dusting the insides of new' boots and 
gloves, to make them smooth. 

Sid'pliih ’. — This well-knowui comlnistible inineial, witl^ its 
jieculiar* yellow colour, is met with in commerce in various 
forms, namely, as llattish round sticks, rod sidphur : in the 
form of powder, jiow'dered sulphur ; and finally in t}io*st#te 
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of fine meal, flowers of sulphur. Thougli tlie latter form is 
in the finest state of division, it should never be used for 
lubricating purposes, since it always contains a certain 
amount of sulj)huric acid or sulphurous acid, which will 
corrode tlie surface of tin? metal lubricated, and freshly 
powdered rod sulphu]* must thei’efore bemused in all cases. 

Grapliilf or lilacklcad, the well-known mineral that will 
mark almost anything, and in the form of lead pencils is used 
for writing, is also v(‘vy suitable for lubricating purposes, being 
quite in{*rt towards nu^tals. 

As already mentioned in the introduction, lubricants may 
be classified, either according to their physical condition — as 
solid, semi-solid, and liquid -or else in accordance' with 
their uses (lubricants for axles, steam engines, bearings, 
etc.). .Another form of classification is practicable, namely, , 
accoi’ding to tlie chemical substances uaed as ingredients, in 
which case we may distinguisli betwiM'u fatty, chemical, and 
mineral lubricants. 

For practical jmrposes, howevei-, it seems advisable to 
depart from these divisions to sonu'. ^^xtent, by combining 
them instead ol taking them seriatim By adopting this 
plan, the reader will he jilaced in a position to iiave all the 
solid or liquid lubricants under consideration together, thus 
facilitating comparison. 

Similarly, tlie lubricants usimI for clocks, sewing machines, 
etc., are grouped togetliei- m a sejiarate .section, so that they 
can be compared, or new comhiiiations elaborated. 

The presmit hook being mainly designed for the practical 
use of those who make lubricants or desire to do so, the 
author believes that the deviatifeii he has permitted himself 
frogj the strictly logical system of classification, is the more 
justifiable sinci* the properties of the raw materials ‘ used in 
the preparation of the various lubricants have already been 
fuli}’ described 



(3IIA1TEH IV 
Solid IjUIoucants 

As the chief in^n'^ieiits of solid lidiricaiits, two fats come 
into special proiiiiiu'iice : animal lallowand jialin oil. The 
latter, which is distiri'^uished hv its low prua*. is very larfi^ely 
used now for the prejiaration of machine greases. 

To these fats, certain licpiid animal and v(‘^(*table fats ftrain 
oil, rape oil, etc.) an; addial, to make the luhricants somewhat 
softer; a certain amount of soda is added, to partly convert 
the fats into emulsions, or they are partly sajionilied hy the 
aid of soda lye, Fin«,lly, it is also possible, hy the addition 
of inactive solid substances (which, of course, must be very 
finely ground), to thicken the lubricants for certain purposes, 
powdered soapstone, talc, and sulphur Irung employed in 
such cases. 

By the suitable use of such adjuncts, any lubricant can he 
made to acquire *the pi’operties desired for a given purpose ; 
and it is always advisabh* to jirepare a stock composition 
which can then be easily modified in a suitable manner. In 
the jiresent instance this stock conqiosition consists of a 
mixture of fats, which may^if desinnl, be boiled with water 
and soda to form an emulsion. 

The foregoing substances do not exhaust the list of bodies 
used for making solid lubricants ; for certain purposes, use 
is also made of other admixtures, such as juvrafiin, na^iMia- 
(d5) 
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lene, grajihite, and also colouring matters, in order to impart 
a special colour to the jn’oduct . or very })eculiar combinations 
are prepared from caoutchouc, guttapercha, asphaltura, and 
other substances, tliough this class of lubricant has only a 
very restricted use. 



Cli?VFrEK V 

Tallow EuiiiuoANTs 

Tallow ^l ease is always a s(‘fvi(;(ial)l(' articN", but it is some- 
' what dearer than other kihrioants. 'I’allow changes in 
consistency vei'v considerably accoi-ding to the tenijierature. 
In th(5 height of summer it is on a par wdth soft butter, but 
perfectly hard and friable in v(;ry cold vveather. Owdiig to 
this bfdiaviour, various i-ailway companies, the Austrian State 
Kailway for (‘xamphi^ w here this class of gr(‘ase was used for 
the waggons and locomotives, employed a grease of ditterent 
comjiositioii each month. Th(‘ ridative proportions of these 
mixtures an* given in the followmig table: — 


For till' \l(iiitli <»l — 


Tlic (!r<‘;ist* (•<>llM^|s ot'- -- 


Tallow . 


Olnc Oil 


I'orkoi Horst* 
F.it. 


J ill mar V 
L'cliriiarv 
Maivli . ' 
A])nl . 
Miiy . 

cltllH- , 

.]ul\ . 

.A LI list 

Scptf'inbor 

October 

November 

December 


100 

‘JO 

IS 

100 

IH 

1() 

100 

1 1 

IJ 

100 

!) 

7 

100 

1 

0 

100 

14 

1 

KM) 

1 


100 

1 


KKI 

14 

2, 

100 

r 

:-i 

100 

s 

7 

100 

1 1 

IJ 

0 

(M) 
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More recently, the opinion has prevailed that there is no 
practical advantage g lined from using so many different 
grades, and at present the railway mentioned has only three 
kinds of lubricant, namely, one for the winter, another for the 
summer, and a third for spring and autumn. These are com- 
pounded as follows : — 


En'use fur — 

T.illow. 

Olive Oil. 

Old OriM'^e, 
Pork, or lloiNe 




Fat. 

Winter use . 

100 

20 

IH 

Spring and Aiitnnin . 

100 

' 10 

10 

Summer 

l(H> 

1 

10 


(The old grease is th(‘ r(‘sidue left in the grt.'ase boxes from 
one lining to the m^xt, and usually has the consistency of 
pork fat.) 

These greases are prepared by melting the fats together 
and heating them to about ‘M)'2 b\, the mixture being kept 

stirred until this tomperatui'e is reached, whereupon the 
mass is left to set. 

Jn working on the small scale, a simple tub is sullicient 
for this operation ; Imtfor larger quantities it is advisable to 
melt the fats in a pan fitted with stirrers. Tne liquid and 
more easily melted fats are placed in the pan first, the tallow 
being added last 

TALLOW AND TUAIN OIL (JKEASK 

Refined tallow . . ' . 2 parts 

* Train oil .... 1 part 

The tallow is melted, at a moderate temperature, in a pan, 
and as soon as this has been done the train oil is added, the 



TALLOW LUBRICANTS. 


30 


ma5fl being crufcched until a perfectly uniform mixture has 
been produced. 

In making axle grease for cold countries, the proportion of 
train oil must be increas(‘d to give the gn^ase the necessary 
fluidity. The larger the quantity of train oil, the softer, 
more buttery, and more (nisjly melted the mixture will be. 

In the case of all lubricants it is necessary to romcinber 
that a given recipt^ is suitable for a certain climate only, and 
must be cornispondingly modified to suit warmer or colder 
districts. 

SlILPHUIl WLK (JREAHE 

He fined tallftw ..... 2 

Train oil . . , . . . 2 

Powdered sulphur . . . . J 

The tallow is melted, heated to about tin; lioihng point of 
water, and the; train oil is added I'he fats are mix(‘d l)y 
vigorous crutching, and the, powdered sulphur is thrown in. 
The whole is then ke])t for another ton miniiKjs at the 
above temperature, j^ftm- which the tire is drawn and the 
mixture is stirred until it has set to a perfectly liomogcneous 
buttery nias^s. 

It is important that the sulphur should not bo added in any 
other form than that of a very tine, floury powder, since larger 
fragments of sulphur would not give a uniform product. 

IlOOTu’s PATENT GREASE 



I. 

II. 

He, lined tallow 

6 

8 

Palm oil . 

12 

20 

Water 

H 

10 

,8oda . . . 

1 



For both recipes the tallow is melted first and heated to 
about 26o^ F., the palm oil being stirred in. The Sf)d^ is 
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dissolved in water in a separate vessel, either at ordinary 
teniperatiin* oi- by the aid of warmth, and the solution is run, 
in the form of a thin stream, into the mixture of tallow and 
palm oil, which is kept constantly stirred the while. After 
the whole of tlie soda has lieen added, the fire is drawn, and 
the mass is stirred until it begins to set and to oiler con- 
siderable resistanci; to the stirrers. 

The axle ^oeases preparctd according to these reci})es are 
of excellent quality, and are still (jxclusively used on most 
Mn^lish railways. The (ionsistency can be altered at will by 
varying the proportions of tallow and jialin oil ; if the former 
be increased, the grease is lirmer and harder to melt, whilst 
an increase in the amount of the palm oil makes tlie product 
melt at a lower ttunperature and inijiarts a moi’e buttiTy 
consistency. 


TALIiOW AND NK^TSFOOT OIL OKEASK 

Tallow ...... 11)0 

Neatsfoot oil 100 

This gn*ase was used for a long tinii' on the Vvhirttemberg 
railways : it is very thick, and thi'refore specially suitable for 
summer use, 'hut is rathei dt‘ar. 


TALLOW, UAI’L OIL AM) SODA GKEASES 


1. Winter (rrease 


Tallow^ . . . ! 

IKO 

Relined rape oil . ' 

11^0 

Soda .... 

20 

Wak'r .... 

dbO 
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2. Hprinq and Autumn ixrmat 

Tallow ...... 

230 

Eefmed rai3(^ oil . 

85 

Soda ...... 

20 

Water 

350 

Summer Chrase 

Tallow .... 

2()0 

Ktdiiied ra})e oil . 

55 

Soda ...... 

20 

Wat(‘r 

340 

iA'ench Tali on and Train Oil O reuse 

Tallow ...... 

200 

Train oil .... . 

230 

Soda . . . ^ . 

23 

Watei- . .... 

500 

Tallow^and Castor Oil (hease. 

(lastor oil ..... 

1 io 

l'ork‘fat ..... 

14 

Tallow ...... 

7 

• 

This luhncant, though ver\ useful, can only find restricted 

a]j}jlicatioii for fine machinery, owinjjj to tin* hi^h 

pric.c of the 

castor oil. 



(UlAVTEH VI 

r.vLM Oil Greases 

A VLKY miiiiher of recif)Os for solid lubricants contain, 
palm oil, and the products are very widely used for 'Treasin|:]f 
axles, railway whe(‘Js, flywheel shaftb, and other quick- 
running machine parts. 

Palm oil lubricants have generally a fine yellow colour, 
ranging as high as orange, and due to the use of unbleached 
palm oil, which, as already stated, is 'yellow to orange-red 
in colour. 

Some greases are made of palm oil alone, unmixed with any 
other fat. Expiu’ieuccj, however, has shown that these, though 
low pi’iced, do not possess the projjerties expected of them. 
As a rule their melting point is too low, so that under the 
influence of the warmth geneiuted by the movement of the 
machine })arts they b(‘come too thin, thus entailing a con> 
siderahle waste of grease in the case of locomdtiv(* machines. 
Hence the purely palm oil greases ai’e not, very suitable for 
cart and railway axles, since they drip off the axles too 
readily, and waste to an extent that would rcmder the 
expense of lubrication gigantic in the case of railways, etc. 

Generally tlie palm oil receives an adJition of tallow to 
raise the melting point of the Inixture. Gonvcrsely, in the 
raiV. instanc(is where stivss'is laid on a low meltipg point, 
liquid fats, such as train oil or rape oil, are added. 

TVese additions increase the cost of the palm oil greases 

( 42 ; 
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consTderably ; but when the quality comes to be taken into 
consideration, the improvement is so great that the cost 
appears of little importance. 

When the greasingof locomotive machinery is in question, 
such as cart and railway axles, where the recovery of the 
droppings is not so easily possible as with stationary machines 
or marine engines, good results are obtained with compound 
palm oil greases. Tliese are expensive to produce ; hut, in 
reality, they are cheaper than unmixed palm oil, siru^e a. 
given quantity of the grease will last long(‘r. 

Tlio mixed palm oil greases vary in coin})osition to such 
an extent that the ]p’oportion of additional fats may range 
between 35 and 50 ])or cimt. 

I’ALM Olli AND SODA OUKASK 

fciverv palm oil grease, to he S(‘rvic('ahle, must contain a. 
small addition of soda (crystallised sodium carhonatiO, since 
this ingredient determines the usefulness of tlu' product. 

As already mentioned, soda, like the other alkali carbo- 
nates and hydroxides (caustic alkalis), has the property of 
converting fats into emulsions. When soda solution is 
shaken up with any liquid or artificially liquelied fat, the 
liquid gradually assumes a milk\ appearance. ^ Under tlu; 
microscojiG it is colourless, hut it is found to coni, tin innu- 
merable fine drops of fat, distributed in the same way as 
butter is in milk (which is also colourless in nnility). 

The formation of these emulsions serves a double purfiose * 
primarily to enable a large quantity of water to he introduced 
into the lubricant, namely, jlhe water in which the soda is 
dissolved. This gri'atly increases the hulk of the lubricant, 
without adding to its cost. 

The second purpose served by the use of soda a])})ears to 
be as follows : Palm oil consists largely of palmitin (a^,(jj 4 n- 
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pound of palmitic acid and glycerine), but also invariably 
contains appreciable quantities of free fatty acids, this being 
especially the case in old samples of the oil. 

As already mentioned in treating of oleic acid, the free tatty 
acids have th(‘ property of strongly corroding metals, and for 
this reason pure palm oil greases have a very destructive effect 
on m.'tals. flowever, when a sullicient quantity of soda is 
presfiut in the grease, the fat is emulsified on the one hand, 
and enveloped by the soda solution, so that its action on the 
metal is diminished ; and on the other hand, certain fatty 
acids have the property of displacing the carbonic acid from’ 
soda, and combining with the base to Jorm the conijiounds 
known as soaps. 

The property of saponifying free fatty acids, and even of 
extracting the fatty acids from fats, and combining with the 
former to form soaps, at the ordinary tepiperature, is possi'ssed 
by the caustic alkalis. So that if the soda be replaceii by 
caustic soila, the whole of the fatty acids [irescnt in the free 
state will be at once saponified, during the preparation of the 
lubricant, and tliere will therefore be ih) danger of the machine 
parts being corroded in any way. 

To convert a lubricant in which soda is used as a preparatory 
ingredient, into one containing caustic soda, the following 
simple opecition may be performed — 

The quantity of soda to be used is dissolved in a tenfold 
amount of water, and is boiled in an irofi pan for several, 
minutes with a quantity of slaked lime e(]ual to that of the. 
soda taken, the latter being thereby converted into caustic 
soda. The liquid is left to stand in the closed jian, and 
drawm off after the lime has st^tiled down. 

Caustic soda can also be obtained in the solid form, and 
when the price is low it can be used direct in the pi^eparation 
of greases, the quantity required being about three-fourths the 
of soda generally used. The method of procedure is 
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just the sa^jie as with soda solution, and takes less time, the 
caustic alkali combining with the fats more easily and 
quickly than the carbonate. 

THE I’REnAKATION OF FATiM OIL AND SODA GREASES 

The simple operation of preparing th(jse greases is modified 
according as the quantity to be dealt with is large or small. 
For small quantities up to 2 cwt., the work may bo done in 
an ordinary pan, mounted in brickwork and luiated by direct, 
•fire. For largei' (juantities, it is advisable to employ steam 
as the heating agent- and to ell'ect the stirring witli me- 
chanical appliances, instt'ad of by hand. 

Exjierionce has shown that the quality of these gr(;ases is 
^Iways better when tlu'y are prepared on the large scale. 
This can be accounte/i for by the cii-cumstanc(^ that the 
larger mass of niiiterial retains its fluidity longer, so that a 
more intimate admixture is jjossible 

Operations are bi'gun by placing the fat with tlu* highest 
melting point (usually U<ie tallow^) in the jian first, and adding 
the })alm oil when the first charge! is melted, the two being 
then mixed compb'tely by stirring, and laised to the tiunpera- 
ture of boiling w’atiir. 

Th(! soda or^ caustic soda is dissolved in ther^ prescribed 
quantity of water in a separate ])an, heated to boiling, and 
.poured into the molten lats, wdth continued vigorous stirring. 
Jf no vessel is available of sulficient size to bold the whole 
*of the water needed to dissolve the soda, tlu' latter is 
di8Solv(‘d in a littli! w^ater and addi'-d to the fats, the rest 
of the w^ater being heated the dissolving pan and run 
into the mixture by degrees. still better plan is to dis- 
solve the*soda in separate portions and pour the solutions 
into the fat. 

The mixture ol fats and soda solution must be stirred 
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such a manuor as to ensure the uniform distribution of both 
the fats and the soda : and this entails some little skill. The 
best way is to set the fat in violent motion and then run the 
hot soda solution in as a thin stream. 

Anoth(‘r vtu y useful practice is to project both the melted 
fats and the soda solution through separate pipes so as to 
])roduc(* a line ji*t of each, and then mixing them by means 
of the stirrers. 

Stirring is continu(‘d until the mass begins to thickmi, and 
a trial sample sets coinjdetely within a short time The 
finished gi'case is then ladled into recejitacles holding a de-' 
■finite quantity, cjf. 10, 20, or 30 lb., and left to set therein. 

Palm oil and soda greases are for the most jiart not hi-ought 
into direct contact witli the surfa(;es to be lubricated, but are 
generally jiut into grease boxes mounted immediately ovev 
the axles to be greased, and provid^-d with a h )le in the 
bottom thi'ough which the lubricant can find its way to the 
working parts. 

Owing to the heat liberated by friction, the grease in the 
boxes is partially melted after tlie wlti^els have turned a few 
times, or at anyrate it will hav(‘ softened enougli to allow it 
to pass through the hoh' aforesaid and greasi' t'be axle. Th(‘ 
best greases foi- this purpose ar(‘ such as havi* a consistency 
resembling Hhat of thick cream. 

According to the time of year at which the grease is to fie 
used, so must its composition he modified.' If the temp.'ra- ■ 
ture of the air and consecpumtly that of tlu' machine parts 
to ho greased —is high, the grease will rea.dily melt, and will 
thendore become too tliin and run to waste. On the other 
hand, in cold weather the griMso will keep very firm, and 
thit amount melted by the hgat of friction will he insufficient 
for proper lubrication. 

To obviate this difficulty, the proportions of the fats are 
affcerod for the various seasons ; in summer, greases of higher 
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ra(*ltiag poyit are used, ix. those containing a larger quantity 
of tallow ; whilst foi- the winter, mor(i readily liquefiable 
greases are employed, a smaller quantity of tallow being 
taktm, and occasionally even a j)ortion of this is replaced by 
a liquid fat, such as train oil or rape oil. 

Some makers are not content with producing two varieties 
of grease for summer and winter usii respectively ; but also 
prepare a third grad(i suitabh^ foi spring and autumn. Indeed, 
such an intermediati* gradt; is highly advisabk' for countries 
where the extremes of summer and wintei- t(imj)erature are 
gre.at. For Italy, the south of France, England, and northern 
Germany, for instano^, two grades of grease would b(; suifi- 
cient ; but for soutli Germany with its hard winh'r, hot 
summer, and mild spring and autumn, three are advisabb'. 
, Recipes for palm oil and soda greases foi the different 
seasons are givim Ixdow ; and it may be stated again that 
the melting point of these greases can he readily modified 
by altering the propiu’tioiis of the fats of high and low 
melting iioini. 

YELLOW PALM OIL AND SODA (iUKASE 


1, F(>r H’/h/Zc/ I'sr 


Tallow' 

7o() 

Palm oil • . . . . 

TifH) 

Sperm oil (rape oil) . . . . 

70 

Soda ....... 


Water ....... 

2000 

2. For Sjtnuif and Anlnvin T.sc 

Tallow ....... 

800 

Palm oil . . .... 

500 

Sperni oil (rapi* oil) 

55 

Soda ....... 

222 

Water 

2500 
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8, For Swnmcy Usy 

Tallow 900 

Palm oil ..... . 500 

S})oim oil (nijui oil) . . . . 44 

Soda . . . . . . . 210 

Watf'r . ...<.. 2450 

Tli(‘ lowei- tli(5 temj) 0 »atiii(^, tlio more can ih(‘ proportion 
of fat he diminished and the water increased, tlie (sonverse 
boin^^ the case in summer. Train oil can be used instead 


of th(* deai'er sj)erm or rap(^ oil, but it must tirsi have b(‘en' 
specially tr(^ated. „ 

When train oil is e.\})osed to a model akdy low tempeia- 
ture, about 40 F., a considerafih* (juaiilitv of hithei to dis* 
solved fat sepaiates out, the remaining liijuid being more 
i1uid than before and specially a.dapl^('d for adding to the 
above greases, whilst the solid ])ortion can Ik* utilised in 
soa])rnaking or for the prc'panition of sjxKdal lubricants. 

VKl-J.OW I'ALM Olli, S().\J’. \NI^ SOI) \ OUKASKS 

1. J'or TI7///er 

1 (;o 

50 

. ' . IG 

510 

2 . F))- Sifmmyr 

Palm oil .... 160 

Soap ... . . 50 

Soda . . . *’ 20 

Water . . " 360 

Th(‘ jialin oil is first melted and then mix(‘d with the soap ; 
v^hen this also is melted, the soda dissolved in 40 or 60 })arts 
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of hi5t water is run in and well stirred up, the remainder of 
the water ^)eing incorporated with the mass, which is ke})t 
hot throughout. When all the water is in the pan, the 
contents of the latter are poured into a vat and stirred until 
they begin to set. 

Another way of preparing these greases is by melting the 
fat and soap togetheT in a pan, mixing them by stirring. Kape 
oil, which is rather dear, may he I'eplaced by an equal quantity 
of train oil. Florse fat is recommended by some, but raises 
the melting ])oint of the grease more than the liquid fats. 

The soda is dissolved in the necessary amount of water in 
a second pan, the solution being heated to boiling and then 
mixed with the iiK'lt 'd fat in a third vessel by stirring, this 
being continued as long as the consistenc} of the mass will 
allow. 

* A better class of gi’case is compounded of palm oil and rape 
oil, the soda being re])laced by a corresponding amount of 
caustic soda. This grease does not contain any emulsion, hut 
is a true soap grease', part of the fat being saponified by the 
caustic alkali. 


AMKHIl’AN OIL GKK.ASKS 


A 


Tallow . 

loO 

Palm oil 

100 

Soda 

25 

Water . 

100 

FBENCH BALM OIL GREASES 

A 

Tallow . 

380 

Palin oil 

125 

Rap® oil 

. • . 05 

Soda 

25 

Water . 

420 


B 

100 

100 

35 

300 


B 

280 

100 

70 

20 

500* 


4 
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BELtHAN BABM OIL GREASES 


Palm oil 
Tallow . 
Soap 
Oolza oil 
Soda 
Water . 


A 

B 

210 

380 


750 

85 

200 

15 

50 

700 

1300 


This grease, which is both cheaj) and eMcitmt, is charac- 
terised hy coiitainitig three 1‘ats : tallow, palm oil, and colza 
oil, in its composition. 


AXLE aiiE\SES KOli VERY HEAVY WAGGONS 


1. For Winter T.sr 

Tallow 

Palm oil .... 
Soda ..... 
Water 


420 

840 

140 

4200 


2. For Slimmer Use 


Tallow . 
Palm oil 
Soda 
Water , 


420 

490 

35 

2300 


The above are calculated for severe wink'r weather and 
high summer temperatures. Por milder winter climates the 
proportion of soda may be somewhat reduced and the palm 
oil increased. 
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CVKT (illlOASK 


Palm oil 

210 

Tallow .... 

So 

Soda lye 

05 

Water .... 

920 


The palm oil and tallow are nudted together, the mixture 
rendered uniform hy stirring, and th(^ soda lye added. 'I’he 
density of the latter should he 20-21 J3e., that is to say, the 
Baume areomehu* should sink into the solution down to the 
20’ or 21 mark on the scale. 

After the soda lyti»has been stirr(‘d in, the water is added, 
tind the mass is stirred until uniform, wlu'reupon it is ladled 
out into vessels to set. 


(OinAS?: FOR WOOOKN 


MACHrSKUY 


Tallow 
Palm oil 
Train oil 
(j rapid t(i 


do 

20 

10 

20 


Tlui fats are melted by moderate warmth, and the graphite, 
winch has la^gn reduced to the finest powder and then 
hivigated, is intimately mixed with them hy protracted 
stirring. 

fn respect of the quantities consumed, the palm oil greases 
may he n'garded as the most im])ortantof all lubricants, since 
th(;y are employed, to thci exclusion of all others, on many 
railways, and are often used^or large machines as w(*ll. 



CHAPTKH VII 
Lead Soap Luukicants 

The lead salts possfiss the property of saponifying fats or 
fatty oils to form fairly solid compoiiiids, known as lead 
soaps, which are hard in the cold and smeary at the ordin- 
ary temperature, hut attain the necessary degree of fluidity 
when warrncjd by friction. 

This latter property is highly important in the case of the 
axles of vehicles, since it reduces to a minimum the loss of 
grease hy dropping. 

For the preparation of these lubricants it is first of all 
necessary to make a solution of basic lead acetate, or sugar 
of lead, which is then incorporated with a suitable proportion 
of fat. 

The solution is prepared fi'om : 

Sugar of lead 10 

Litharge . . . . . ' . 10 

Water . . . . . . . 110 

which are boiled li-S hours, with repeated stirring, at the 
end of which time the mass is left to rest, and the clear liquid 
is drawn off. The latter is made up to 100 parts by weight, 
by‘ the addition of water, and after being warmed .to about 
120^140'’ F., is mixed with common fat (rape oil and pork 
fat, Q.r neatsfoot oil), in the following proportions : 

(5-2) 
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Sugainof lead 100 

Rape oil 80 

Pork fat 80 


The resulting preparation should be of a uniform grey 
colour, and when united should set again at 85"-! 05“ F. 

A large number of so-called “antifriction greases,” re- 
garded as secret preparations, are in the main only lead 
soap prej)arcd according to this recipe or on similar lines. 
Owing to its rathei* high melting point, this grease is h^ss 
suitable for ordinary carts than for (juick-running axles 
(railway wheels, flyvfheel shafts, etc). 

The preparation of lead soap greases can l)e greatly simpli- 
hed by proc(5eding in the following manner. The ingredients 
•are : 


Sugar of lead 

20 

I jitharge 

10 

Water .... 

225 

Vinegar 

1 


The water and vinegar are placed in a covered vat, and the 
sugar of lead and litharge are placed in two lincm liags and 
immersed in tl^e liquid, being left therein for awv\'eek. The 
clear solution of lead acetate drawn off at the end of this 
.time js placed in !t vat and mixed with — ■ 

Rape oil ..... . 500 

Pork fat ..... . 750 

wdhch have previously been melted together in a pan a^d 
heated to* about 250" F. The mixture is well stirred and 
left to stand for several days. In about four days (some- 
times two) it wdll have set, and will then bo ready for use.< 
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LKAT) OLEATK AXLE OKEASE f 

Palnit'r's Patent Axle Grease consists principally of lead 
oleate, and is therefore a lead soap, closely resembling 
apothecaries’ sticking plaster in composition 

in tli(i manufacture of stoai-ine candles, the crude fatty 
acids are subject'd to h(*avy pressure, which stjueezes out oleic 
acid containing stearic acid and palmitic acid in solution. 
Wlien the; ci'ude oleic acid is (‘X})Os(h 1 to low tempei atures a 
further lai'gt' ])Ortion of the dissolved solid fatty acids crystal- 
lises out . and tlu' crude' ok-ic acid of comiiuTce is a yellow 
to brown, liquid mostly with a disagreeable smell. In Ger- 
many it is known as Gel oi- Oknnsaure, and in rranc(‘ as 
acide oleique, both of which names express its composition ; 
but in England it is frequently called “tallow oil,” a term 
which may give rise to confusion, inasmuch as the same name' 
is (correctlv) given to the oil obtained liy pressing relim'd 
tallow that has been stirred Ix'fori' setting. True tallow oil 
is a much more valuable and expensive article, than oleic acid. 

In ord(‘r to produce lead soap froiii^oknc acid the latter is 
placed in a pan that is mounted on a brick work setting in 
such a manner as to prevent the contents coming into direct 
contact with tlie heating flame. The pan is also jnovidi'd 
with a close-titting lid, to prevent the flame spreading in the 
event of the oleic acid becoming ignited. 

The oleic acid is heated to boiling, wdiereiqion litliarge, in 
a finely ground condition, is run in through a nar’’ow pipe 
and stirred continuously. The usual proportion of lithargt' 
is from one-fifth to one-foui-th the weight of the oil. 

After all the litharge is in,, the stirring is continued for 
twxmty to forty minutes, the temperature being then gradu- 
ally lowered. Sucli of the litharge as is not dissolved by the 
oleic acid settles down to the liottom of the pan, and is left 
tbeili until the next operation. The clarified liquid is ladled 
* off and left to set, preferal>ly in sheet-iron tanks. 
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On (iuicJ:-runniij" axles which generate a good deal of heat, 
this greas(‘ soon attains the requisite, fluidity, but it is too 
thick for those running at low speeds. 

The melting point of this very useful lubricant is best 
lowered at the lime of prc'paration, by the addition of cheap 
fats like hors(‘ fat or train oil. The hot lead oleate obtaine,d 
as above is ladled out into a separate vat, already containing 
the fat or train oil, and the mixture is quickly stirred up to- 
gether. The lovv('r the di'sired melting point, the larger must 
be the proportion of added fat. (!onse(|uently for summer 
greases a large quantity of fat must be added, about 20 40 
parts per 100 of h^ad oleate being usually sufficient. 



GllAl’TEK VIJI • 

Tiute Soap Gueases 

The soap greases, pro]>erly so callc^d, are prepared with 
ordinary soft soap (a compound of potash with fatty acids), 
or fiom fats and [)Otash, these forming the etniilsions already 
referred to Although these greases are occasionally very 
useful, their employment is restricted, owing to the risk that 
lack of care in their preparation may leave certain quantities ‘ 
of potash or caustic alkali uncombirKxh tiO the groat injury 
of the metal, which is extensivi'ly corroded. 

CHAItnON’s SOAi' OKEASE 


Soft soap JO- 50 

Lye or water . . . . . 90-50 

This peculiar lubricant, which is claimed to .specially lessen 
the weai and tear of the bearings — and if tl,'is claim were 
tenal)le would be in reality highly commendable — is, accord- 
ing to its inventoi’, much cheaper than oil. The different 
proportions of soap and water vary with the season. 

The use of lye, however, for dissolving the soaj), appears 
ol)jectionabl(‘, if only for the rca.son thit caustic alkalis exert 
a coiTOsive action on the rnetah: and metallic alloys — cast 
iroc, steel, bronze — of which machine parts are generally 
made. In a properly made soap there is no tree fatty acid, 
so that any added caustic alkali acts on the metal and soon 
ca!tses it to rust. That Chardon’s grease is of little value 
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is shown }|y the circumstance that, accordinj^ to the recipe, 
it is immaterial whether water or lye he taken. Any one 
possessing even a slight knowledge of chemistry will know 
what a wide ditforence exists between a lubricant consisting 
of soap and water and one containing soap and lye. 

TALLOW, OIL AND SOAI‘ OltEASK 


Tallow . 



Olive oil 


360 

l^otash . 


60 

Water . 

•* 

650 


The potash is dissolvcid in water, the solution heated to 
boiling, and tin; whole of the fat is added at once, the tire 
hieing made up so as to keep the whole in a Iluid state, 
foiling is continued, with constant stirring, until complete 
saponilication is indicated by the thickening of the mass and 
the way in which a sam[>lo will draw into threads on 
cooling. The resulting product is, in a chemical simse, 
really a dilute solution of jiotash mixed with an excess of 
fat, and may therefore be regarded as an (unulsion lubricant 
in the true sense of the term. 


CVKUIAOE AXLE GREASES 




A 

li 

Tallow 


500 

500 

Binseed oil . 


500 

450 

Bine resin . 


500 

500 

Caustic soda lye . 


:U5 

500 


Both preparations, when suitably stirred during prepara- 
tion, form solid masses of th(‘ constituency of salve, and 
yellow in colour. They distribute easily on the axles and 
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lub]'ica'(i well. The resin is melied first, the ,^allow and 
linseed oil hein*^^ then added, and when tliese have formed a 
nnifomi mixture, the caustic soda lye is added by decrees. 
The lye is us(id moderately strong, and the firmness of the 
f^u’ease can be heijrhteiied by increasing tlie concentration of 
the alkaline solution. ^ 

From tlu^ chemical standpoint this sonuiwhat expensive 
lubricant is a mixture of ordinary soap, resin soap, and 
emulsified fats. 



('HAPTKK IX 

ClAOUTl’IIOrc I jlTliUlllANTS 
DOULOn’s t’AOlTTCIIOLK' (.UKASK 

Trjiin oil . • 200 

Ciiontchouc . . . . 20 

The train oil is heated in a jian until it hej^ins to decom- 
])oso twhich condition is icvealcd hy an ehiillition resinn- 
hhn^ boiling and by the evolution of a disagn'oahlo snu‘11), 
the caoutchouc — cut into small pieces - being introducc'd by 
degrees and th(‘ entire mass vigorously stirred after each 
addition. 

For ordinary purposes this grease is inapplicable, owing to 
the high price of caoutchouc, the more so because lubricants 
of at least ecjual eHiciency can be prepared at a far cheaper 
cost. 

The author cannot refrain from saying here that a good 
deal of dt‘C(;ption. is }>ractised with regard to the recipes for 
pr. paring cei'tain luhiicants, cspi'ciall} in respect of the al- 
* leged economy of the products when used, statements being 
made on this point that any expert will characterise as in- 
accurate. ^ 

, CAOITTOHOITC MACHINE GREASE 


Caoutchouc ...... 20 

Linseiul oil ...... 1000* 

. I'V.)) 



(iO 


THK MANUFACTFRE OF LXTRRK’ANTK. 


Twenty parts each of caoutchouc and linseed i'il are first 
melted to^^ether, another 20 parts of oil being stirred in as 
soon as the mixture begins to disengage vapour. Subse- 
quently the rest of the linseed oil is added, JOO parts at a 
time. 


AMKIirCAN CAOUTCHOUC GKEASK 


Caoutchouc ...... 4 

Oil of turpentine 8 

Rape oil 114 

Soda 16 

Glue ... . * . . 4 

Water ....... 50 


The caoutchouc is dissolved in the oil of iuj pentiue, whilst* 
the rape oil is first mixed with the soda, water, and glue, and 
then boiled, the caoutchouc solution being stirred into the 
homogeneous mixture. 

Strictly speaking, th(5 expression “caoutchouc solution” 
is wrong, since only a small portion of the caoutchouc is 
really dissolved, the rest being merely in a highly swollen 
condition The finished mass needs to be stinted for a very 
considerable time in ord(‘r to get it jierfectly homogeneous. 


CAOUTCHOUC ADHESION OHKASE 


Gaoutchouc .... 

36 

Oil of turjientine . 

72 

Cabinetmaker’s glue 

10 

Tallow . . . ^ . 

80 

Soda ..... 

72 

Water . . . 

.900 


This peculiarly compounded grease is prepared as follows ; 
Ttie caoutchouc is first dissolved in the oil of turfientine at a 
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tem^feraturG of about 250''-300" R, the tallow bein»i; melted in 
another pan, mixed with the powdered soda, and the water 
stirred in. When all has become homogeneous, the caout- 
chouc solution is run in, stirred, and the whole left to set. 


CAOUTCHOUC AND GUTTAUERCHA GREASE 


Caoutchouc ...... 50 

Guttap(?rcha ...... 50 

(3il of turpentine . . . 100 

Tallow ... ... 1000 


The caoutchouc an,d guttapercha are dissolved in the oil of 
turpentine and heated strongly, the tallow being then added 
by degrees. The use of the expensiv(; ingredients, caoutchouc 
^and guttapercha, makes this a v(Ty dear gi-ease. 


CAOUTCHOUC AXliE GREASE 


I’alin oil ..... 20 

Train oil 100 

Caoutchouc ...... 2 

Litharge ..... 2 

Sugar of l(}ad ..... 2 


The caoutchouc is cut into small piec is and heated with the 
train oil to about 390 i<\, the litharge and sugar of lead being 
then add(‘d and the heating continued for an hour longei-. 
Finally, the jialm oil is stirred into the still hot mass. 


CAOUTCHOUC AND EAT GREASE 


Caoutchouc . 

5 

Palm, oil . . . ’ 

100 

Rape oil ... 

100 

Tallow . 

50 
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The caoutchouc is dissolved in the i-ape oil by the ai‘d of a 
hi^h himperature, and the filtered solution is incorporated 
with tlie solid fats. (The author has found, by ex})eriineut, 
that actual filtration of the mass is impracticable, it bein^ 
ditticult to strain even throu^di a linen cloth.) 
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0THKF4 Horjf) TjUUKU'ANTS 

The following recij)es relate to a few lubricants that do not 
belong to any of the foregoing groups, but have proved 
useful. Such l ecijFes have be(^n onntti^d as gav(^ unsatistactory 
results when iritid, or ap[)eared from their constitution to be 
^lerely arbitrary compositions recommend<‘d by peisons 
ignoj’antof tlu' subj(K‘-t, and probably never used at all. 

ASUHALTLJM AXI.E (JKEASE 


Asphalt urn ... . . 112 

Black flitch ...... 8 

Petroleum ... . . H 

iJthai'ge ...... H 

\Vat{‘r ’ . . . 80 


The asphaltum and pitch are first inelled logelhei- in a fian, 
^he petroleum being then added until the mass lias become 
uniformly fluid. The lithargii is next added, and finally the 
wat(‘r is run in in small quantities, the whole being stirred 
until perfectly uniform. The asphaltum and pitch give this 
grease a lustrous black colourand apeculiar, bituminoussmell* 
^L’he fluidity of the mass can be increased or diminished by 
con-espondingly varying the proportion of petroleum 
(<*»:-!) 
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NAl’HTHAUKNE GREASE 

Naphthalene . . . . . 100 

Rape oil 50-100 

The na})hthal(5ne — a crystalline hydrocarbon recovered 
from coil tar — is molted and stirred .up with a larger or 
smaller quantity of rape oil, tlie product varying in consistency 
between firm, buttery, and fluid, and forming a useful lubri- 
cant. The exp'msive piirifled naphthalene is not meant 
here, purity not being an essential feature for the purpose 
in view ; so tliat the crude article, which is very impure, 
is suflicient. These remarks apply equally to paraflin. 

R15H1N MA CHINK GREASE 

Pine J'osin . . . . ■ , . 100 

Resin oil ..... . 50 

Pork fat ...... 300 

Tlui resill and ri'sin oil ari^ melted togetin'r, and the pork 
fat is stirred u]) with the liquefied mass. 

GK-Vl’IIITK AXLE GREASE 


d^illow 36 

Pork fat ....... 9 

Palm oil ..... 9 

Graphite ...... 2 


Grajihite is of a steely grey ^colour, and imparts a peculiar 
grey- black colour to the grease. 

'* This graphite axle grease is a very ellicienli lubricant, 
and is frequently used in Belgium and England as the sole 
grease for waggon axles. 
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GR^PIITTK GREASE FOR QUICK-RUNNING AXLES 

Tallow ...... 1 00 

Graphite 100 

This is specially suitable for greasin^r the shafts of circular 
saws, ventilating fans, etc., and indeed foi- any axles running 
at high speed undca’ small load 
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liiQUii) LrjnucANTs 

Tiik liquid lul)ricant‘^ possess many iin])ortaiit advantages 
over thii greases, and in consecpjeiKJO arc often prefen-ed by 
railway companies and machinery makers. Their chief 
superiority is tliat tlioy do not require such complicated 
appliances (grease boxes) in use, they begin to act as soon as 
they an; appli('d, without needing the heat generated by' 
friction to make them suniciontly fluid ; and, besides, the 
oiling vessels can bo of a simple typo, even on thi' axles of 
vehicles, i^’inally, they exhibit the valuable feature of 
having their consistency less aflected by the tiiinperature 
of the air than is the case with greases. 

The best materials for the preparation of the liquid lubri- 
cuits are 

1. ivapo and col/a oils. 

2 . Ohvooil. 

d. Kosin oil, either alone or in association with lime or 
certain jirodncts of dry distillation ([laraflin), 

4. Train oil. 

b Neatsfoot oil and bone oil, 

(5. The so-called mineral cds (solar oil, coal oil). 

7. I’etroleum and ozokerite. 

8, Soap solutions. 


(Id); 
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IjUIUUC \TT\ n Oll.S r\ (rKNKUXr. 

Oils coming from the press arc unsuital)le for us(* as lubri- 
cants, and have to be put through a sja'cial Ireatment known 
as refining. , 

Jt will b(i easily understood that, hy the powerful pressun' 
to which the colls (^closing the oil ai’('- subjected in the press, 

, not only are the c('lls ruptunal, allowing the oil to e, scape, 
bui particles of solid vegidalile matter. mucilag(', albumin, 
and other compounds are exj)r(‘Ssed with the oil, and mak(‘ 
iht' latter, as it comes from the ))iess, luibid and siinu (in- 
slGiid of clear and transparent), so that it soon turns rancid. 

Attempts liua; been made to clarify the oil b> halving it 
to stand for a considerable time, to allow tbe impurities to 
settle down. The oil, how'over, being sonunvliat thick, and 
tiu' solid particles of rather low demsity, dilfering little from 
tliat of the oil itself, the conseipienn* is that tlieir, deposition 
is a very slow process, aiul is nevei (pnte compIetT', however 
long the oil is kept in store. 

Endeavours to clarify the oil by liltrathjii are also unsiic 
Cessful, the oil running througli ve,ry slowly even at first, 
wliilst the mucilaginous suhsiance.s present soon dog the 
pores of the filtering medium taid stop the process (mtircly. 

If a really and permanently efiicient filter could he coiv. 
structed for tniating oil it would he extremely useful iti the 
manufacture of luluicating oils. Oil that ih filtered wdiile 
fresh from the pn.'ss is perfectly neutral if kejit out of contact* 

(h7 ) 



68 


THE MANUFACTURE OF LUBRICANTS. 


with air, that is to say it contains no traces of fra? fatty acids. 
This must be regarded as a very great advantage, since the 
free fatty acids are able to corrode metals seriously and 
thereby contribute to the rapid wear of the machine parts. 

Latterly a number of fatty oils have also been obtained, 
by extracting the oil-bcaring materials (vegetable matters) 
with benzol, carbon disulphide, etc. Oils recovered in this 
way are, as a rule, free from iincombined fatty acids, and 
therefore suitable for use as lubricants. 

T^ressed oils, however, have first to be refined, for which 
purpose many suggestions have been advanced, though some 
of them, for which gr(‘.at results are clai mod, are evidently 
destined to failure, when examined from a chmnical point of 
view, their originators beingdestitute of chemical knowledge. 

Bearing in mind the enormous importance oils have now 
attained as lubricating agents — many railways using oil 
exclusively, both for waggons and locomotives — the author 
considers it highly desirable to treat very fully of the refiiv 
ing of oils, more esjiecially because, in addition to the large 
increase in the consumption of lubricating oils by the l ailway 
companies, their a})plication has now extended to nearly all 
kinds of steam engines, spinning, weaving, sewing and 
knitting machines, cycles, and in shoi’t all the finer me- 
chanical instruments. 



r!HAiTER xnr 

Refining Oils bon Ijimuucating Pi^hi'oses 

THE SirLFHLJllIF ACID IMIOCESS 

The ordinary method of refining pressed ods is with sulpluiric 
acid. When a crude oil, as it issues from the press, is inti- 
matel}’ mixed with a ci'rtain quantity of sulphuric acid, a 
strong I’eaction is produc{‘d, the time taken for this to ensue 
dejiending on the amount of acid used. 

At first the hmipc'iature of the mixture rises fairly con- 
siderably, and the oil assumes a greenish tinge, the colour of 
the mixture gradually deepening through brownish green into 
brown, and finally into black. 

The caus(' of this colour change is that the suljihujic acid 
first attacks and decomposes the gi'eenisli colouring matter 
peculiar to most oils, and especially to the rape and olive 
oils frequently^used for lubrication. At tbc same time the 
accompanying cell substance, vegetable rnucilag#, and other 
foreign matters, undergo alteration, being gradually de- 
composed and carbonised by the hygroscopic action of the 
•sulphuric acid. 

The very fimdy divided carbon thus produced causes the 
gradual change of colour fro^j blown to black. During the 
operation, which must In* carried on in lead-lined vessels, as 
the acid would corrode other nlaterials, th(' mixturcj is kept 
stirred, and in many wmrks the reaction is assisted b} heat. 
As all chemical processes are accelerated by w'armtli, so alsp 
(fhl) 
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tli(i (Uist ruction of the I'okm^ii sul mixtures in the O’J is effected 
more rapidly the lu’gher the tcniperaturt* of the oil under 
treatment. 

It is adviiiiLageous to heat tlie oil by steam, passed through 
a leaden coil in tht' vat, and raising the tempiu’ature to about 
HO'-IGO F. The higlier thi' tem})erature of the oil, the 
sooner is tins refining proc(;ss ovin-, and the snuilh'r the 
amount of acid Kiq wired. 

This last fact is a very important one for the manufac- 
turer of lubricants, not only on account of the saving of Hcid, 
hut also because of another ])rocess operating through a 
direct action of the sulphuric acid on tl?e oil itsidf. 

The (juaiitity of acid used may i ise as high as d per cent, of 
the oil to he refined It is run, in the form of a thin stream, 
no thicker than a (piill, into the warmed oil, and an attemjit, 
is made to secun* tlu' most intimate possible admixture of the 
oil and acid, hy ke,ef)ing the stirrers running at a high speed 
.After the o])eration the Inpiid is l(‘ft to rest, and it soon 
separates into two layers, the oil, whicli is mucli thinmu' than 
before and is jiartially hleaclu^d. floating on the top, whilst 
underneath it lies the acid, which lias heconu' diluted hy iho 
absorption of water and is coloured a dooj) black b\ the finely 
divided carbon in suspension 

The oil j,s syphoned off from the acid layei', and is freed 
from accompanying ti'aces of oil by washing. In this o])era- 
tion it is necessary to jioiir the oil. as a thin striiam, into 
warm wah'r, which is kept in lajiid motion hy stirrers, the 
oil being aftei-wards siqiarated from the water and put' 
through the same treatment again. By careful and repeated 
washing it is possihh* to ))urif\ Lhe oil to such an extent that 
i?,0 trace of free sulphuric acid can Ik‘ deh'Cted hy even the 
most delicate chemical tests. 

This, the ordinaiy pi-aclice in oil refineries, yields an oil tl,at 
kj ]ierfcctly clear, thin, and pale in colour ‘ hut it possesses one 
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})ro})erty forms an important obstacle to its use for lubri- 
cation. Although the sulphuric acid has been removed by 
cai’eful washing, the oil is never neutral, ])ut always contains 
a consid(!i*abl(* quantity of free latty acids which would 
strongly corj-ode the metallic machine ])arts. 

This peculiarity is due to a reaction of the sulphuric acid 
on the constituents of tlie oil itself. Like most fats, oils 
consist of a compound of glycyl oxide with various fatty 
icids, the most usual of these being stearic-, ])almitic, and 
)leic acids. 

When a fat or oil is treated with caustic alkalis, caustic 
lotash, caustic soda.^tjuicklime, or haid oxide, the glycyl oxide 
combines with water to form glycerine, a,nd scqiaratcs out, 
\hilst the fatty acids combine witli the base (soda, potash, 
line, or lead) and furnish the compounds we call soajis. 

When sulphuric acid is brought into contact with fats or 
■)ils, a ])i()C(‘ss analogous to saponiheation occurs, and it is 
I'lerefore, though erroneously, spoken of as saponiheation by 
■iuljiimnc acid. The oil is decom[)Osed in such a manner 
hat glvcerine separates out, and tlu' sulphuric acid enters 
nto combination with the oleic acid. 

This coin))oun(l ol sulphuric acid and oleic acid, however, 
is so very unstable that it can he broken up again into sul- 
phuric acid ai^d oleic acid h\ tlu' aidion of a large voluim; of 
wahu’ The sulphuric acid jrisscs away in th(' water, hut the 
oli'ic acid dissolves in tlu' oil and im])arts acid projiert'es to 
the latt(*r. Machine parts lubricated with such an oil soon 
i’e\eal traces of the chemical action of tlio laity acids present. 

Hence, in order to rehne oils intended for lubricating pnr- 
pos is, annth(‘r method iiiint he adopted than that which is 
suitable for lamp oils, etc. An endeavmir is made to reduce 
the qiiaiftity of sulphuric acid to a ininiinum, not more tRan 
i per cent, of the weight of the oil being used. With such a 
small (juantity of acid th(‘ refining process is greatly retanled, 
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and must be accelenited by warmth. The followiijt; method 
on these lines has always given excellent results with a 
mini muni quantity of sulphuric acid. 

The freshly pi-essed oil is placed in a large lead-lined vat, 
fitted with a steam coil and stirrers. By means of high- 
pressure steam the oil is quickly heated to the boiling point 
of water, whereupon the sulphuric acid is run in. The 
stii-rors are kept running at good speed for a considerable 
time, until tlie whole liquid has turned black. As soon as 
tliis is noticed, the steam is turned off, but the stiriers are 
ke})l. at work half an hour longer. 

The dark ■•coloured liquid is at oncii transferred to another 
vat, to be washed with water, the inixtui’e of oil and water 
being stiired until ail the former is in. This done, the 
stirring is stopped, whereupon the liijuid separates into two 
layers, the oil floating on the top, whilst tlu^ lower one con- 
sists of water acidilied with sulphuric acid, and is of a dark 
colour, owing to finely divided carbon. This washing pi’O- 
cess IS repeated, a third treatment lieing given if necessary, 
but no interval should he allowed hetweeii them. 

This short treatment with sulphuric acid, followed by a 
quick separation of the acid and oil hy wasimig, limits the 
action of the acid to the destruction of the foreign matters 
present, without allowing it to extend to the alteration of the 
oil and consequent formation of oleic acid. As a rule, two 
washings after tlie acid treatment will suffice to free the oil 
completely from all traces of acid. 

The entire removal of the sulphuric acid from the oil is ' 
also necessary, since this, the strongest of all acids, lias an ex- 
tremely energetic action on metijls. The freedom of the oil 
from sulphuric acid is detected by shaking up the liquid with 
a little barium chloride solutioh. If the oil remains unchanged, 
no free sulphuric acid is present ; hut if it becomes opalescent 
or assumes a wliitish tinge, this is proof positive that the oil 
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contfiins sufficient free sulphuric acid to act injuriously on the 
metal of any machine it may be used to lubricate. In order 
to make quite sure, however, the barium chloride solution 
should have lirst received an addition of one-fourth or one- 
fifth of pure hydrochloric acid, this being necessary to dis- 
solve the precipitate or turbidity that would he formed by 
the presence of phosphates in the oil, and might otherwise 
be mistaken for that produced by sulphuric acid. 

In addition to the sulphuric acid method of refining, which 
though somewhat troiil)lesome is still the best, various others 
have been proposed. Of these, attention is best merited by 
those in which the grude oil is tr(*ated with a solution of 
tannin, with caustic potash, wnth sulphuric acid and /inc, or 
with zinc oxide or l(;ad oxide (litharge). 

KEFINlNd WITH TANNIN 

In this method the oil is heated to the boiling point of 
water, and intimately mixed, by stirring, with about 5 per 
cent, of a strong solution of tannin. This solution is more 
simply prepared by boiling fresh oak tan with its owni weight 
of water for half an hour, and straining the decoction through 
a fine cloth. 

Though the»tanriin partially precipitates the f^ireign sub- 
stances jiresent in the oil, it does not (‘fleet tlufii complete 
separation, the colouring matter of the* oil, for instance, being 
left unchanged, so that the refined oil is always dark coloured, 
* which lowers its appan‘ait valiu;. 

IIEFINING WITH CM'.STlC I'OTASIl 

The method of refining oil witli caustic jiotash is based on 
tiie principle that very strong jiotash lye, wh(‘n broi!lght into 
contact with oil tor a short time only, completely destroy*; 
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the lorei^Mi inipnriiios witliout attack! the oil toany parti- 
cular extent. 

The oil to be r(‘fine(l is placijcl in a largt; pan, and after l)e- 
in;4 heated to the boilin^^ point of water, is treated wilh an 
addition of 2 - 3 ^, pei- cent, (at most) of higlily concentrated 
caustic jiotash lye, with constant stirring. 

Within a short time the li(juid grows very turhid, frothing 
considerably aaid thi’owing up a iiocculent scum, wdiich, how- 
(waa“, soon falls to the bottom, hsaving th(‘ chxir oil floating 
on th(‘ siii'fiice. 

Sinct* th(‘ mucilaginous mattei-s are partly dissolved in the 
lye and })artly coa-gulated, in a form ri sembling coagulated 
alhumin, they are easily sejiaiaited from the refintal oil. 

The best way of edfcting this s<‘pai‘ation is by means >>f a 
Jlannel filter, th(‘ rough sidi* of which is turiKnl toward the oil. ,, 
111 this way the oil is (luickl}^ obtained as a, clear lii[uid. 

In this method also, which is most ('rtHpiently employed 
for refining I'ape oil, the minimum (piantity of tlu; relining 
agent (caustic potash) should be used, since a large quantits 
wTjuld entail an excessive waste of oil. 

Thus, if more of the potash ho usial than is ni'cessary for 
eliminating the foreign im])iiriti(‘s, th(‘ alkali will act directly 
on th (5 oil and convert a jiortion of it into soap, wdiich rtmiains 
in solution in the liquid separated from the oil. ddiis does 
not mattei so much in the case* of oil refineries that aie 
connected wdth soapworks or are able to dis])Ose of their 
spent lye to a soap boik'r, since in smdi event the soap 
solution (am he utilised; otherwise the (;osi of refining in * 
tin's way works out rather high. 

It is impossihhi to make a defiViite statenumt as to the sraall- 
ovt quantity of lye that will suffice* for a given oil, since this de- 
pends on the amount of impnriti(*s present. Oil cohiing fresh 
from the pr('ss, especially from a powerful hydraulic press, wall 
ftaturally contiin a larger proportion of foreign substances 
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than su(5h%as has boon obtainotl by ni ode rate pressiii-o and 
then stored for some time, so that in the former case a larger 
(juantity of potash will ho needed than in the latt(;r. The only 
way of ascertaining th(* minimum is by makingtrials withsmall 
quantities of the oil to he i-efined, and by ))ra(;tical ('\])ei‘i('nco. 

Th(‘ advantages of the caustic potash nu'thod are not un- 
important, the operation proc(iedmg (pnckl Viind satisfacitoi ily. 
and yielding :>,n al)Solutedy acid-freci ])i{)ilu('t, every ti’acc^ of 
free fatty acid laung eliminated by the alkali. 

Provided the 0 ])eration be performed in a wooden vat heated 
by steam, or in a clean iron jiaii if st(‘iim is not available, the 
oil will not darken in colour. On the other hand, copper 
jians should be avoided, the metal being sirongh attacked by 
the alkali, and the oil coloured green by the dissolviMl coppei'. 

Caustic potash ma\ be replaceil by caustic soda, with the 
same result, the solid commci'cial caust'c Ixmig used, d’he 
best way to prejiai t' the highly concentrated he is h\ placing 
the lumps of caustic soda in an iron vesscd, and covering 
them with an equal wnught of water Solution takes place 
very quickly, the liquid growing very hot. Owing to the 
corro.sivo action of these highly concentrated l\es, they reijuiie 
very caieful handling, sinc ' a drop falling on the skin will 
immediately destroy it 

The sole ohji^ction that can be urged against the i mg, hod of 
reiining with caiisti(5 ])otash is that the oil is no: hie, ached, 
hut retains its original coloui*, and uja) even grow darker, 
(ispocially when the [)ro])ortion of (iaustic l\e is increased. 

Although the coloui- ol a luhiicating oil has no iiiHuence on 
its lubricating propcitii's, it is none the less desirable to 
obtain as light a colour as ptAsihle, since this, in con|unction 
with brightness, is looked on (jiiid uot altogetlue- without 
reason) by the consumer as an indication of c,areful refining. 

In this connection the sulphuric acid imuhod, wlum well 
carried out, is highly servicnxhle, and furnishes a ])ioduct df 
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unimpeachable quality. Other methods have beei^, proposed 
with the same object in view, but with only partial success. 

After numerous experiments in this direction, theauthor has 
4i8cortained that two methods are really useful, but furnish 
dissimilar products. These are the methods employing either 
zinc oxide or litharge. 


ItK FINING WITH ZINC OXIDE 

In this method, which is chiefly employed for rape oil, the 
-crude oil is first treated, as already described, with a very 
small quantity of sulphuric acid. The oil^turns dark coloured, 
jiassing from brown into black, separates from the acid, and 
is repeatedly washed with hot water, until it ceases to give a 
precipitate with barium chloride. 

As already mentioned, in this treatment the action of the 
acid on the oil forms a compound of sulphuric and oleic 
acids, which is decomposed into these constituents again 
when treak'd with a large volume of water. Conseiiuently 
the refined oil invariably contains a certain quantity of free 
oleic acid, which would strongly corrode the machine parts ; 
and it is to remove this oleic acid that use is made of the 
property of zinc oxide ot combining with the acid in question 
to form an insoluble compound, zinc oleate. ,, 

Zinc oxitKi is obtainable at a low price in comiiKu ce as zinc* 
white, a heavy white powder. The quantity required for the 
purpose in view is 1 per cent, of tlu; weight of the oil under 
treatment. To ensure the most complete diffusion of the • 
zinc oxide through the oil, the former is first stirred up with 
three to four times its own weight of the oil, until a white, 
milky fluid is obtained, which is then run into the bulk of 
the oil, with constant stirring. 

After remain ing at rest for several hours, the greater por- 
tion of the unaltered zinc oxide and the zinc oleate will have 
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sunk to tke bottom, but as it would take too long to wait for 
complete clarification, the oil is then filtered. 

It has also been proposed to place the oil in a vessel contain- 
ing zinc turnings or scraps. True, these soon become coated 
with a white film of zinc oleatc, and the oil is purified : but it 
is very difficult to obtain a clean surface on the; metal again, 
and so fit it for the next charge of oil, and therefore the treat- 
ment of the raw oil with zinc oxide is preferable. 

When the operation has been carefully performed the oil 
refined by the zinc white process possesses, in a high degree,, 
all the necessary properties of a good lubricating oil ; it is very 
light in colour, andean be obtained almost colourless, if the 
oil was originally pale ; it is also inactive towards metals, and 
will not become acid, even after prolonged standing in the 
air. Being fairly thin it is very suitable for oiling fine machine 
parts, since it does not thicken when the machim' is left un- 
used for some time. 

To obtain a suitable lubricant for coarser machines, the 
rape oil must b(i mixed with tallow, palm oil, or some other 
fat capable of rend('ring it less fluid. 

REFINING WITH LITHARGE 

When leadi)xide is used for refining, the method adopted is, 
in the main, precisely the same as with zinc oxi^e. There is, 
however, some difi'ei ence in the behaviour of the tw'o oxides, 
the resulting lead oleate being less easily separated than the 
zinc compound, since it remains dissolved in the oil. The 
latter is, it is true, perfectly free from any trace of free acid, 
but is rendered more viscousrtDy the presence of the lead oleate ; 
and in fact, if more than the necessary amount of lead oxide be 
used, and the reaction be assisted by heat, the oil may thicken 
to the consistency of lard or soft butter. This changt^generally 
supervenes when the oil contains 2^-3 per cent, of lead oxide. 
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Th(i soft masses formed by treating rape oil vvith/itharge in 
this way mak(‘, excellent lubricants, and are specially prepared 
for certain purposes. 

Colza oil (Fr, Huile d(i Colza ; Ger. Kohlsaatoel) is refined 
in the same way as ra])(j oil ; and in fact these two oils are 
very similar in their ])roperti(‘S, though they can be readily 
distinguished by an expert. 

Some considerable confusion exists in commerce respecting 
the nomenclature of rape and allied oils. One kind, known as 
Eubsen oil, is obtained from the s(*eds of JJraHslna mtpohras- 
sica ; whilst a second grade, rajio oil proper, is derived from 
the seeds of winter or summer rape, the respectiva? plants 
beiniJ lirassica 7ia})iis olenwaa and Brassint pratu-o.r. 

Colza oil is from the seeds of Brassica nrmprslris. 

KKFINUNG 0JUV1-: OIL AND KACR 01 

Since petroleum has displaced lunirly all the fatly oils for 
lighting pui-jioses, olive oil is obtainable al prices enaliling it 
to be largt'ly used for lubrication. 

The jirocess of rclining this oil is (‘xactly tin' same as that 
already described for rajie oil Tlu; sulphuric acid method is 
the one gein'rally adopted, followed by an extrenu'ly careful 
washing with water, hot at first, and afterwards of ordinary 
teinperatiireo The zinc oxide or lithai'ge Ireatmeiil is less 
often practised. It would s(‘ein that the combination of the 
oleic acid and glycerine is more stable in tht^ case of olive 
oil than in rajie cii) • at least this conclusion is deducible ' 
from the fact tliat, when small quantities of sulphuric acid 
are ii^cd, the oil is thoroughly r^Jined witliout any detectable 
traces of free oleic acid being formed. 

Olive oil is also often usdd for lubricating the finest and 
most deUcate machinery, for example as clockmaker’s oil, and 
fqr this purpose it is usually desiri'd to l)e ])erfectly colourless. 
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The sulphu^*ic acid method of refining, however, yields a pi o- 
duct that is coloured golden yellow at least, just like the best 
quality oil for culinary purj>oses, the colouring matter of the 
oil resisting the action of the acid almost completely. 

Nevertheless, it is not difficult to obtain even the common 
qualities of olive oil in a perh'ctly colourless condition ; for 
though the colouring matter i-esists the action of chemical 
ri'agents, it can be comjdetely destroyed by protracted ex- 
posure to light, espi'cially direct sunlight, so tliat the oil can 
1)0 obtained as a perfectly water-wliite liquid. 

The bleaching of olive oil, which is only necessary in case 
it is to be used for the finest lubricants, can be effected by 
keeping it in vessels of clear white glass, that are tightly 
closed and set in a sunny place. The smaller th(‘ bottles, 
the shorter the tinu* requiied for comjileh' bleaching. 

(.)live oil is in every resjiect an excellent lubricant. When 
properly refined it will ki'cp for several years before com- 
mencing to thicken. (It may be rmnarked hero that the 
technical name for this thickening of lubricating oils, namely, 
“ r(‘sini(ication,” is erroneous, the, formation of resin occurring 
solely in the case of ethm-eal oils.) Olivo oil jiossesses the ad- 
ditional valualiie property that it contains no free oleic acid, 
an<l that the mucilaginous impuriLi(is jiriisent are readily de- 
stroyed in refining. 

Any fine, non-dj-\ing oil can be used as a luhrieant unless 
the price is piohibiiof} . i\raiiufactLir(‘rs should endinivour, in 
tlieir own interests, to ascci tain whether other oils, in addition 
to those already mmitioned, can he utilised for this same pur- 
})Ose on an extended scab'. (Tround-nut oil, or arachis oil, 
cl(\arly exhibits the projiertie' of an excellent lubricant, and 
is also obtainable in commei’ce at relatively low prices , hut 
though it has been used for this jiurpose, its ajiplioaiion has 
not been on any large scale. 

The same propea-tics are also possessed liy sesamum oil and 
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beechnut oil. The latter, for instance, could beiproduced in 
very large quantities in Germany, where the- beech is one of 
the chief forest trees. The author desires particularly to 
direct the attention of lubricating oil manufacturers to the oil 
obtained from beechnuts in the ordinary manner, since his own 
experiments, conducted on an extensive scale, show this oil to 
be admirably adapted for the purpose ; 'and the raw material, 
beechnuts, could be readily obtainable in large quantities. 



(’haiti:k XIV 

(’oiiiosioN Oils 

It cannot bo disputc-d that soiuo lubi'icaut-s, the liipiiil 
vai’ie‘ties in particjular, have an unpleasant tendency to b(' 
wasteful in use, so that wlien there is a lar^^r3 rnimlK-r of 
axles in constant use, as is th(3 case on railwaivs, tor instance, 
the exjiense of luhricirtion Ixicotnes v(‘ry j^nait, tliou^di in 
other respcicts tliere may lx; no fault to lind. 

To remedy this defect and r(;duce the (‘onsunijition of 
luhri(;ant to a minimum, the so-cath'd colx'sion oils hav(‘ 
het.'ii compouixled, which are. <piantit:iti vely, more economical 
than any otlxir kind. 

As th(; mame implu's, the^,(; lubricants arc distiu'^uished hy 
possossine a lowm decree of lluidity than the ordmai-y li(|uid 
grades. 

0])inions vary on the eiliciency of these cohesion oils, for 
while sorm^ lar^e consumers of lubricants dt^clare themselves 
so content with them as to ])Hder them to retined f^hve or rape 
oil, otluM S do not eive the same favourahh' repiut, hut eom- 
j)lain that the cohesion oils make the hoarin^^s and lubricat- 
ing apiiliancos very dirty , and that the oils deposit sueh a large 
amount of si^dimimt as to jirevent an) ellicieut lubrication. 

The author’s opinion, from l^s own cxpenence in t he mallei . 
is that an oil exhibiting these last-named jivoperties must he 
classed asvliad. Some makers, nvith the idea of improving 
their products as mucli as possible, have continued to UiCK'asi; 
the cohesivi* propiuties until soiiu' of the oils pla(*ed on th ' 

fSl) h 
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market have been almost too viscous to pour outjof the can, 
and would draw out into threads like jrartly set glue. 

('ohesion oils containing such an immoderate pro}>ortion of 
constituents producing viscosity, will readily deposit these as 
a sediment on standing, the resulting thick mass being un- 
suitable for lubrication. 

(ku’tain oils of the class in question woie and are being put 
on tile market as having beim ])re})ared by secret processes. 
Th(‘ chemical examination of a numlx-rof these oils, however, 
shows that ceitain makers add colouring or scenting in- 
gredients (sometimes both) that are ijuite inert as regards 
lubricating properties, and are used for the sole purpose of 
masking the properties of the other coiiqionents and pre- 
venting their detection. 

Neverth(dess, despite tluise intentional misdirections, the 
skilled chemist is able to analyse these products; and the 
various expiiriments performed on cohesion oils of Jilnglish, 
(lerman, and American origin, clearly sliow’ that they are all 
raad(* from about the same fundamental materials. 

Without exctqition, the basis of the cohesion oils is a more 
or loss viscous fat, crude rape oil being most frequently used, 
train oil more rarely, whilst occasionally tallow, palm oil, 
neatsfoot oil, or other solid fat is added to reduce the fluidity. 

In addition to the fats, these oils all contain variable 
quantities of resin oil, the amount ranging within wide limits ; 
and expm-iments have shown that from 8 to 20 per cent, of 
resin oil can be used. 

The substance employed for imparting the characteristic 
property of viscosity is ordinary American pine resin ; and the 
larger the amount added, the ligher the cohesion of the oil. 
The additions range from 8 to 15 per cent, of the weight of 
the fat ; but it is inadvisanle to exceed this Ir tter limit, 
es};ecialiy if the lubricant is to be used at low temperatures. 

The preparation of cohesion oils isgenerally a simple matter. 
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^The rape pil is gently ^vanned in a pan and mixed, when 
necessary, with the corresponding quantity of solid fats (palm 
oil, tallow, etc.). The resin oil is heated, almost to ebullition, 
in a second pan, precautions being taken to prevent ignition of 
the contents, and the resin, broken into small pieces, is added 
by degrees, one portion being allowed to dissolve completely 
before another is added. Solution must bo assisted by stirring, 
to prevent any resin sticking to the bottom of the pan and 
burning there. 

When the resin is fully dissolved, which does not take long, 
the solution is ladled into tb(‘ pan containing the oil. The 
latter is kept constiyitly stirred ; and wIkui all tlu‘ resin 
solution is in, the lire is put out, and the mass is stirred until 
it begins to thicken. 

The following })articulars give th(‘ composition of two 
cohesion -oils, No. I bidug the thickest, and therefore 
suitable for quick-running, heavily laden axles, whilst No. I2' 
is suitable for lighter ones. 

Other conditions being e()ual, No 1 may be used in 
summer and No, 2 in winter. 


COHKSION OILS 

1. 


2. 

Ea\v rap(* oil 

95 

• 

1)() 

Itefined tallow 

5 

• 

4 

Resin oil 

12 


1 

American pine n^sin 

12 


s 



CHAPTEli, XV 

Hksin Oils 

a resin is heated above th(i melting ])onit it lie^itis 
to docomjiose and liberates gases and vapours, the latter 
eondcnsing, wlien cooled, into li(|uid and solid products. This 
decomposition by beat is known as “ dry distillation,” and is 
performed on a large* scale in tlu' case of pine resin. Tlu' oily 
products thereby obt.iined are known in eonniK'ree as lesin 
oils, or “ rosin ” oils 

These oils cbietly consist of hydrocarbons, with wdiich a 
certain [lercimtage of acid suhstane.os is always associated, 
which acid sidishinces would coirode tin* metal of machine 
parts and form thick or soa,p;. comjiounds, gr»‘atl\ retarding 
till* woi k of lubrication 

In order to obtain a resin oil fri'c from these objectionable 
pi operti(*s, the distillation process must be conducted in siicb a 
manner that the distilla.te is ('iitnely Iri'c from aadds. This 
is accomplisiied by adding a cej-tain (juantity of (piicklune to 
the resin in the still, this addition iixing the acids already 
present in the resin or fornuHl during distillation, and 
allowing a resin oil to distil over perlecdly free from acids, 
and theri'fore ca]>ai)le of lieing used as a lubricating oil wdth- 
out risk ’ 1 

,A compound of the acids aaid linu*, a limesoaji, is formed 
in the still, and remains there as residue. This coM})Ound ,is^ 
not capable of direct utilisation, and can only be made so by 
further treatment. On the other liand, if the 5-9 jier cent, of 
(SI) 
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ijuicklime^usucally found sutticient, hn replaced by the same 
quantity of solid caustic soda, dissolved in its own weight of 
wat(‘r, a useful product is obtaimnl, namely, a resin soap, that 
can 1)3 either used direct as a soap or else added to (jheap 
soaps prepared from fats. 

By this means the loss sustained by the <liminished yield 
of resin oil can l)e fully compensated. 

Both solid and liquid lubiicants (!an be prepanal from I’csm 
oil, and, by the addition of suitable adjuncts, the consistency 
cm be varied in any desired degree up to that of butter. 
This constitutes a gi*eat advantage for tin* various purposes 
the resin od is inteiwiod to serve. 

'Thus, by the addition of suitabb* qua,ntities of alkaline 
('arths, resin oil can be modified into viscous to smni-solid 
masses. The alkaline earths ju-oposed for this purpose are 
calcined magnesia a.nd milk of lime. 

For j'easoiis of ecouom\ , howcwtM*, the use of calcined 
magnesia has Ix'en abandoned, sinc(' the same results can 
bi‘ obtained by the clu'aper and more easily procurable lime. 

Since the introduction of large quantities of excellent 
American nsin at low prices into the Furojiean markt't, this 
sulistance has b''en extensively used, and the dry distillation 
of this resin is mad(‘ to furnish a whole series of chmnical 
products, us(‘il partly for lighting, as solvent‘i in varnish- 
making, as asphalt snhstitiites, and liiially as aVery import- 
nut ingredient of inauy lubricancs. The (juantity of the 
jiroducts obtained by distilling a given weight of rosin varies 
uC(;ording to the time occupied in distdlation, and also ac- 
cording to tli(' natnri: of the resin itself. As a gi‘weral nil(‘, 
iOOO parts by weight ol lesfii wdl furnish — 

Light i t‘sin oil and acid liqmir . . 88-100 

Heavy resin oil ... . 730-800 

Asphaltic residue .... 110-182 
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The volatile distillates, partly consistin^jj of unalcered oil of 
turpentine that was present in the resin, are used for lighting 
purposes, and as an excellent solvent for resin in varnish* 
making. The heavy oil is r(‘fincd by repeated fractional 
distillation and treatment with soda lye, the crude resin oil 
having a disagreeable smell, a yellow to brownish colour, and 
a blue or green lluorescence. In refining the light resin oil, 
the })roducts com})rise pinolin and a violet oil that turns blue 
m the ail — the so-called ti'ain oil or cod oil, which forms a 
very im})oi-tant comjKmcnt of many lubricants. 

THE PUEr-VUATrON OF JtESlN Oil; 

Uesin oil is so extensively usihI in the production of 
lubricants that it seems advisable for manufacturers who 
are working on a large scale to piepai*e this ingnalient 
themselves and sell the by-])rodncts. Originally the stills 
used for distilling resin to oil were of tin* usual simple form, 
heated by direct fire and corincicted with an ordinary condens- 
ing coil. Owing, however, to the fact that resin is a very poor 
conductoi' of heat, the melted resin at the bottom of the still 
easily got overheated, with the result that a large quantity 
of gas and pitch, but only a comparatively small amount of 
resin oil, was produced. 

To overcame this delect it is preferable to distil the resin 
with the assistance of sup(‘rheated steam exclusively, since 
this method gives the highest yield of resin oil and entirely 
obviates the tire risk which is so imminent in the case of 
stills heated by direct fire. 

When low-})resBure steam atmosjiheres) is passed 

through a coiled pipe mounted in a furnace and heated to 
redness, a steam tempiu’ature of 350"-400 ’ 0. is' easily Ob- 
tained, u\ much higher than is needed for the distillation 
of resin. ^ When this steam is jiassed in a suitable manner 
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through t\e still, it will accomplish the dry distillation of 
the resin ; and the operation can be kept under perfect con- 
trol by increasing or diminishing the supply of steiin. A 
still for distilling resin by su])erhoated steam is shown in 
Fig. 1, means l)(Mng provided for separating the distillation 
products ac(iording to their dilTment boiling points. 

The high cylindrical still is set in brickwork, so that th(i 
hot gases from a fire underneath (hut out of <lirect contact 
with the still) can circulat(‘ round thei still walls. The hie 
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is used for heating the superheater pipes, the hot gas(‘s not 
being passed through the flues surrounding the still until 
tlu'y have trav^ersinl the superluiating chamber. The sujiei'- 
heated steam traverse's a coil(‘d })i})e mounted in^idf' the still 
and discharging near the hood of the latter. It is also ad- 
visable to have a circular, ]>erforated steam coil in the 
•bottom of th<* still, so that superheated steam can be forced 
through the mass of melted resin as well. 

The distillation pi'oducts kaverso a system of condensing 
U-tuhes, the bottom connections of which are litted with 
dmw-olT i'«bes for the condensed distillates. The least vola- 
tile products condense in the tubes nearest the stijl, whilst 
the lighter distillates are condensed in the water-cooled 
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tul)os farther away, and ilie lightest of all in the<,AondensinfT 
noil, ](.‘avin<4 fclie j^asoous products alone to escape from the 
latter. Th(ise gases being comhu^tihle, are utilised Uy hurtl- 
ing tliein under the lioiler. 

In ordt'i- to reduce the waste of niiiter'iil to a minimum in 
the dry distiliiition of resiti, it is advisalih' to rtiise, the tem- 
peratuj e of the molten resin only gradually, and not until the 
amount of distillati' jiassing over is found to have beconu*. 
v('ry small. 


(’0\LTA1{ OtFi 

The tar ohtaint'd as a by-product in fe'ne distillation of coal 
for gas-rnaking yields, on distillation, a still larger series 
of products than resin . and several of these substances an* 
used !is ingredients of lubricants. This lar furnishes higlil} * 
volitile hydrocarbons, known as Ikmi/oI and used as solvents, 
together with a fairlv large amount of light hir oils (so calk'd 
naj)htha.h solid hydrocarbons (naphthalene), carbolic acid, 
and a good deal of asphaltic residue ('tar asphalt). Of these, 
the light tar oils and the n.iphthaleiK' are used for our 
purjiose. 



CHAl’THK XYI 

liUliltlCAXTS OF l’’\T AND KfSIN OiL 

liFsiN Oil IS niiscihlo With solit] and liquid fats in all piopor- 
Lions, and th(' products (whihit piojicriii's correspond in, i; to 
those of the coiniioiunits of the mixture, 

IJKSIN OIL VM) TiaiN OIL lirHKK \Nr 

Resin oil . . . j()0 

J-telined train oil .... oO 

Since this mixture d(‘posits a sedimi'id aft(‘r standing for 
some time, it is import, int (hat it should not he us(‘d as soon 
as made, hut should he stored in vats oi casks hu’ a while. 

son\K oir, Ta iUiicwT 

Solai oil . . . ;j0 

Relined rapt' oil . . 

This luhricatDi'.^ oil is particularly sintahh' hft- brass and 
l)r()nze machine p.iiLs, as it does not corrodt th<‘si‘ im'tals 
to mori' than an ina|)preciahle, (‘xt(*n( 

rnicK OIL la'iiuievNTs 

No.^i No. 2. 

Fv) WdUcv (\r. For Su.mnicr Fso. 


TalloV . 

do 

GO 

Resin oil 

10 

s 

Rape oil or oliv{‘ oil 

(>o 

(SO) 

40 
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I’ATENT KESIN OIE AXLE GREASE *■£* 

This luhricaiii, which is of a special character, both in its 
coin})osition and method of preparation, consists of a com- 
l)ination of tlu^ acids formed during the dry distillation of 
resin, with lime and the' volatile oils (resin oil) also formed 
dnrin.i^ that process. 

To ol)tain a resin oil suitable for this })iirpose, all the 
liquid distillates passing over between J70’ and 185" C. are 
collected separately, only the h(‘avier fi actions hdn^ regarded 
as resin oil, whilst the abov(‘-named lighbu' fractions aie 
utilised direct as oil of turpentine. 

^rhe distillation of the resin is prehuahly conducted in 
an iron still resembling the ixTorts nsexl in gasworks. For 
working on a small scale, the ordinary iron or copper stills, 
may be used. 

The j)i'imaiy ingrediemt for making axle. greas(' of these tar 
oils is slaked lime. This is pre])ared by pouring water over 
quicklime until it ceases to take up any more. The lime 
soon begins to grow hot, cracks, swells uf), and finally 
crumbles away into a delicate powder, namely, calcium 
hydrate, or slaked lime. 

This jiroduct is stirred u]» with just suflicient water to 
form a fairly thick milky liquid, which i,s then strained 
through a> very fine wire gauze sieve, in order to nunove 
small ston(!s, grains of sand, and other solid bodies accident- 
ally present in the linu*. 

T'he vat into which tlu* milk of lime is strained must 1)6 
litted with a number of tap Imles at short vertical int(*rvals. 
Ill proportion as the liquid ki the vat clarifies it is drawn 
oti‘, until finally th(Te is nothing left hut a very fine, white 
pulp of milk of lime. * • 

Into-this the resin oil is poured in the form of a stream no 
thicker than a quill, the lime being kcjit stirred all the while. 
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The mass \(3ori thickens owirif' to the separation of water, 
whereupon the supply of resin oil is stopped, and the 0 })era- 
tion completed l)y stirrinf^ the mass until perfectly uniform. 

The proportion of lime required varies, hut 20-2o per cent, 
of the wei^^^ht of the resin oil is usually suHicient. 

The colour of this gn'ase is })alelodark yellow, according 
to that of the j’esin oil used : it is partly transjnirent, and 
possesses several advantageous propcTties. When the grc'ase 
is made on a large scal(\ the resin distilled on the premises, 
and the stirring elTected by some eh(‘.ap form of ))owei', the 
price of the product works out so low that it is able to com- 
pete with any oLh(;r fpi nj of grease' 

The second advantage offered is that of geiu'ral applicabil- 
ity. The grease may be used e(jually well in summer, and 
at fairly low winter temp(‘ratures, its consisb'iicy varying 
only slightly undej’ changes of temperaturi' Its firmness 
renders the us(‘ of any special greaso-hold('r unnecessary ; 
and for ordinai y waggons it is sulheient to snuiar the axles 
well with th(', grease to keep them effectually lubricated for 
a oonside^rablo time. 

I'AKAFFIN on, (JJ{I-nSK 

Towards the close of the distillation of tar certain thick 
oils, known as paratVm oils, come over. Thes(' T^roducts are 
admirably suitcnl for th(* ])r(5paration of lubricants for heavily 
loaded axles. These paraiUn oils arceasdy mixed with fatty 
»oils, all that is necessary being to luait the fatty oil (gene]‘- 
ally rape oil) and the paraffin oil separately, and then mix 
them by continued stiri'ing, • When these gi-eases are to be 
used on machines that ai-e exposed to changes of tem])eratun‘, 
it<nust be* borne in mind that the consistency of the greas>ti 
increases considerably at low tem])eratures, and theriifore the 
proportion of paral'lin oil must be greatly reduced for winter 
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use. Tiie two followiii*^ recipes are foi- snmme/ and winter 
please res))e(;tiv(*lv. 

1‘AFAFFIN Oin (iltKASKS 

Summer M’iiihtr (ircasa. 

PaialKin oil . . 10 (> 

Kelined rap(‘ oil . 00 01 

It is seIf-rwid(>nL tliat tl](‘S(} recipes (jaii also bt' modified to 
furnish ^n eases suitable for medium tem])ei atures, /.c. s])nng 
and autumn use, all that is necessai’y hein^ to alter the 
proportion of rajie oil accordin^dy. 

These jiaraflin oil greases, which ha\(‘ hitliorto been in- 
sullicii'ntly appreciated, form excelb'ut lubricants for both 
axles and machinery, and can he pioduced cheaply wberi'Yer' 
paraOin oil is easily obtainable. In addition to pei’fect 
lubrication, tlu'y have the advanta,^e of not covrodin^^ the 
machine parts 


I'AKAFKr.V AND I’KTIlOLlOl'RI IKhliY Ol!K\SK 

Pure white parallin and peti-oleum jelly can he mixed in 
aii> proportion h> melting tlumi tof>;etlier, and furnish •greases 
ranging in consistenc\ from that of soft butter to thick salve, 
by varying’ the (piantities. Jknng perfectly free from acid, 
t}K‘V are admindily suited for line tnacliinery and axles, 
whether runuing at high or low s])eed 



('IIAPTEK XVII 

Nkvtskoot Oil 

Nea'I’sfoot oil occu})ii;s tlie highest vaak ainon^ lubricating 
oils, and is the best for lubricating tiiuMnacbmery, especially 
fin(‘ tiiachine tools, souiug inachiiK^s, cyc-les, small ([uick- 
I'unning axles, ('tc. 

it would b(! e-jualh' useful for lubi'icating largei' machines, 
^such a.s high spec'll lui’hmes, dMiamos, etc , Imt tliac its high 
])rice is an objection. J'k)r makcus of line; lubricants, that aie 
sometimes vendible at a \ery higb profit, tlu' pn3paration of 
neatsfoot oil i'l strongly recommended : fnr this oil e,an be 
obtaiiK'd in a, vm’y higb state ol jiurity when treated in 
small (juantities, and lln'ii forms a.n unsur[)assed lubricant 
for tlio linest nja(diinei-\ . 

Neatsfoot oil ow(‘s its ('xcelb'iit t^i'operties to tlu' e,ircuni- 
stance that it will kca'p for yc'ars in conta<*< with tbe air wilb- 
out turning rancul oi’ losing its fluidity, 'rbi-, latter propei ty 
it retains almost unchanged, I'ven at very low ten^peratures. 

The method of producing neatsfoot oil is as follows : The 
fi’esh hoofs of oxen, calves, or pigs ao' boiled witli watcir in a 
pan for a (juarter of an liour, the temperature being then 
reduced so tar that the liipiid is no longc'i in (dmlhtion. Tlu* 
fat collecting as an oily layer tlu* surface of the hht water 
is constantly skimmed off with a flat ladli; and transferred to 
a d^ep, narr^)w vessel. The resiihie in the boiling pan — the* 
hoofs deprivc'd of their fat is sold to the glue niannfipjtun'r. 

After standing foi some time the neatsfoot oil colk'cts on 

(U:;) 
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the surface of thci vessel as a perfectly clear lay/r of golden 
yellow oil. It is then poured off into small white glass 
bottles, which are tightly corked and exposed to the in- 
fluence of direct sunlight, which very soon bleaches the oil 
water whiter. According to experiments performed by the 
author, the bleaching is accelerated by placing a sheet of 
violet glass in front of the bottles, the violet rays having 
the most powerful chemical action. 

A large number of th(‘ lubricating oils sold under various 
names for oiling sewing machines, clocks, and other fine 
machinery, frequently in very small bottles at a hundred 
times their real value, are nothing more than neatsfoot oil, 
prepared, carefully relined, and bleached in the foiegoing 
manner. 

It may Ixi mentioiied hero that neatsfoot oil d(‘sired to give, 
the finest product should he exposcil to a low winter tempera- 
ture, and, whilst still cold, strained through a line cloth in 
order to separate the liquid portion from that which has 
sol id ill ed. 
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Bonk 

In large towns where th('io is always n very considerable 
quantity of /Vrs7/ bones available, tb(‘ |)ractice of working 
these up in the preparation of lubricants is highly advisable, 
since tlic;y furnish a product almost equal to neatsfoot oil, 
and at a very low price inde(‘d. ddu* recovery of fat from 
'the bones does not spoil them for the purposes of the makers 
of glue or bone black. 

Fresh bone fat consists of several individual fats, two 
of which can be n^adily differentiated, namely, a fat that 
solidities somewhat easih, and one that remains liquid even 
under the greatest cold. The latter is the constituent we 
know as bone oil, and is ihv, more important for the pi’oduc- 
tion of lubricants. 

The author has found tbe following to be the best method 
of preparing ])ure bone. fat. Thefre.sh bones are..plac(u] in a 
pan and covered with water, which is then raised to the boil 
very slowly, boiling being continued for several liours and 
the mass afterwards k'ft to cool. At (he end of live or six 
hours the bone fat will have collected on the surface, and can 
be skimmed off, so long as it^nmiaiiis fluid, into a Ic'ad-lined 
wooden vat. 

Jhe cni^e fat from ])erfectly J’resh bones is entirely free 
from any kind of smell but only small quantities^ of tliis 
'grade are obtauiable, since, even in large towns, the bones 



TilK MANlTl-'A(’TrJiJ-: OF LUHKICANTS. 


iff) 

available', have olicn undert^one alteration to sucK an extent 
that the or^^anic matter is jiartly decompose^d. It is thel-efore 
advisalilo to put the fat throu^di a I’efmmg process, to des- 
troy ])otli tlie malodorous substances and the' yellow-brown 
colouring matter mixeid with the fat. 

Tbe best pui ifyinpj a^u'iit is nitro-liydrochloric acidoraejua 
re'^na, pre^pared b} shakin*^ u)) ji mixture of J part by volume 
of white nitric aci<l and 4 parts of c,ruele; hyliochloric acid in 
a glass V(.'ssel -any othei material would be streingly corroded 
--until the' mixture' hasassumt'd a re'ddisb yellow coloin and 
gives olT a penetrating smell eif chlorine'.' When tlu'se' two 
aehds are' brought into contact, chloi'ine' is soon liberated ; 
and this subst<i.nce has ii, jiowerfully destruciiive action on 
eiolouring niatte 3 rs and odoriferous sul)stance's 

No larger (|uatitity of aipia regia should lie prepai’e'd at a ^ 
time than can be use'd within I lie' tu'xt lew' da^s, since tbe 
a,ctivityof tbe re*agent is diminisbe'd b\ longer storage'. 

To bleiicb ilu'ciuele bone* fat wdtb tins i’ea,gentit is lieate'd 
with l-lj ])('!• eauit. ol the latter in a, l('a.el-bn('d woenlen vat, the' 
two being w'dl mixed by jiredonged Stirling. Tlu' (jua,ntilv ot 
a(|ua regia, reepiire'd dejiends on llu' colour a.nd sine-ll of tbe 
fat ; tbe' darker and more e'\il smelling tbe' latteir, tbe nioie' 
e)f tlie; acid mixture ne.cessary 'I’Ih' fat and acid are le;ft in 
contact for several boiiiN, to make' the' cbemiic.al ]’('ae*liori as 
eoinplete a>’ possible* 

\Yben bleaching is cumplete'el, warm waitei is run in and 
the aciid is (;are*fiilly drawn off tbroiigb a ta.])b()le' at the; 
bottom of tlic vat, withenit allowing any of tbe fat to escape 
along with it 'J’be fat is again mixe'd with warm wate'r, 
wdiich is stirreed up ami draw n eoT, and this washing must be 

‘ ThiK vessel sliouM Ik* rnstop|)(T(.’«l and jilaee'd ni a dnik place 

where there is a enrreni ()t an, r.f/. in a hox out ol doors. It imi^t he 
left iinstoppen'd m order that the ehloroie fj^as lihe" ited may C'-capi- 
unchecked. 
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re})eated the last trace of acid has been removed. It 

shouW here l)e mentioned that, at first, the lead plates lin- 
ing tlie vat, are strongly attacked by the acid, and heconie 
coated with a white film, which, however, must not !)e re- 
moved. It consists of l(*ad chloride, and, once formed, pro- 
tects the underlying knid, like a vandsh, from any fuither 
action of the acid. 

Properly hleach(Hl fat from fresh hones is nearl\ colom less 
and inodorous, free from acid, melts i-eadily, and foiins a 
lubricant closely resembling pure liom* oil in quality. 

Usually, however, the hones avnilahle for nuikine hone fat 
are stale, the organie matter lining ali’(‘ad\ in an advanciul 
stage of luitrefaction, and the fat also more oi’ less d(‘Com- 
pos('d 'Po list' siudi hones successfully for tiie piepaiation 
of luhiicating ods, the nu'thod desciilxMl above must he 
■^onuwvhat modifietl 

The h(Hies are hoiled, as aln*:i,d\ desciihed, with water, 
and furnish a stinking, hrown, smear\ fat, paitl\ consisting 
of fr(‘e oleic acid. This fat is ladled into \\ood('ji vats, where 
it is left to stand foi several da\s \s it slowly cools, a 
gi'anular, greyisli whiti*, fat separates ont. hsiving aai evil- 
siiielling blown oil floating on the siirfaee. The solid jiortion 
is used loi making common soaps, whilst the iKpiid portion 
si'rves for the preparation of luhricuaits. 

This li(|uid pul turn is treat(‘d with nitro-h\drojddoi u' acid 
as already described, and is thendiy hleachi-d and jiiintied. 
d^he older the hones, the greater tlu' amount of a,cid neei'ssary 
to remove the smell and eoloui of the oil 1’he exact (pruitity 
can only he determined In direct experiment in ea.ch ease ; 
hut in anv evimt gi'eat caie must l)(‘ exercised in usiiig huger 
(piaiitities, and after the first I pm- cent, of acid is in, any 
fiuiher addkion should not <wcet*iil J ])ei cent at a time. 

The bleached and deodorised hone fat still contains a hu ge 
"^proportion of free oleic acid fonned h\ tlie decomposition of 
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the fat (hiring th(.‘ storage of the hones ; and this admixture 
must bo removed lieforo the fat can be used as a lubricant. 

This is best effecU^d by ti’eating it with about .10 per cent, 
of caustic lime, slaked just before use, the l esiilting milk of 
limii being stirred uj) with the fat and left to settle. In this 
manner the oleic acid is entirely removed by the lime. 

Accoi'di ng to special experiments performed by the author, 
the oleic (ian also Ix' eliminated by means of litharge, ('Speci- 
ally wh('n the fat has Ix'en previously warim'd The result- 
ing lead oleate remains mixed with the fat, and converts the 
latter into a mass with the consistency of sti ong salve, highly 
suitable for axle greas(‘. 

^’ery gO(xl lubricants can lie prcipared by mixing hone fat 
with rape oil, and as the bones can be utilised for making glue 
and hone black, those lubricants are very cheap to produce. 

nONK FAT (;kk\sks 

1. 

/An- Summer i’fu 
Boik' fat . . (>() 

Itaw rape oil . . 40 

TK\1N OIL (iKEASKS 

Th(' cheup and abundant tiain oil obtained fiom the blub- 
ber of various kinds of whale, doljihin and S(uil is estimated 
below its true merits as a lubi-icant ; but in Ameiica, where 
its value is recognis(*d, it is larg(dy used for this purpose, 
many lailways (;m ploying it f(jr h^comotives and axles, to 
the excludon of all other greas^^^s 

To convert the dark-coloured and geuiei'ally malodorous 
crude train oil into a good l,nbricant, it should he exposed to 
a low temperature, which, as already mentioned, causes it 
to deposit a considerable quantity of solid lat, after which 


2 . 

For Winter Vae. 
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it is treat^ with lithar^^o to eliminate the free oleic acid 
presefit. 

1^'or this jiiirpose the litharge is ‘ground very fine, and is 
put through a mill along with a small quantity of the train 
oil, just as in making paint, so as to produce a thick, viscous 
mass. This is then thinned down with a further (piantity of 
train oil, and incorporated with the hulk by efficient stirring. 

The liquid is next left to stand for a short tinu', whei i'iqion 
the excess of litharge settlers dowm as fine sludge, whilst the 
newly formed compound of huid and oleic acid remains in thii 
liquid, and increases its visiuisity 



CHArTEK XIX 

LuiiKlCAN'lS K01{ Sl’ECTAT. PlTlU'OSES 
GllKASKS FOE 0UI(’K-1UTNNIN(3 AXLES 


1 . Soap ... ... I 

Kiil)e oil . . .1 

Wjiter . . .... 5 

Powdered talc . . . 2 

2. Brown ozokerites 10 

Pc'troleum . .... 4 


In the case of No. 1 tlir iiij^rediciits are mixed b\ hoilin^^ 
and stirritifT them to,^eLh(‘l^ whilst for No 2, melting to^E-lher 
is sutiicieni 


IMS'ION-EOI) (.EKASK 

Parahin ....... I 

Powdered tale .... 4 

are stirred to^etlier whilst liot, wicks are then dipped in the 
mixture, and are afterwards pixsssed into position in the 
piston-rod gland. Tliis lubricant will grease a piston rod 
for 8-i4-'days witli one ajiplieation.' 

eOO-WlIEEL OKEASE 

Any convenient buttery luliricaut is melted and siiiTed up 
with 5 per cent, by \veight of linely ground and levigatedr 
( 100 ) 
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powdgrod ^ass. In a short time this lubricant ))olishos the 
cog-wheel teeth perfectly smooth and even. 

DRIVING- mp:lt grioase 

Linseed oil . . . . . . 4o 

Litharge ...... 20 

Water . . .... 20 

These throe substances are hoile<l together until the mass 
has assumed the consistency of plaster, and is thinned to 
about the same degree of fluidity as varnish, by adding oil of 
turpentine in the warm. 

UEIiTING GHIUHE 

Linseiul oil ...... 9 

Litharge ... 4 

boiled together, along with water, until a sample sets to the 
consistency of plaster, the mixture being then thinned down 
with oil of turpentine while still warm. 

CAOU rCHOlK' GREASE COR DRIVING RETiTK 

I. Five hundred parts by weight of caoutchouc are dis- 
solved in an equal weight of oil of turpentine at 122' F., and 
mixed with 500 parts of colophony and 50^' of yellow wax. 

n. One and a half jiarts of tish oil are melto»i with 500 
parts of tallow, and the mixture is stirred with ttie solution 
No. 1 until the mass sets The grease is laid on the iielts 
\viLh a brush, in the vicinity of a hot stove 

UEIiGIAN CVR'I' GREASE 


Lime, slaked to powder* . 100 

Tar oil . . ^ . 000 

Paraffin oil . . . . BOO 

Besin oil *» . . . . . •KK) 

Strong lye 12 
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The dry-slaked lime and the lye are pfaced in a pan, in 
which they are stirred with the rosin oil until the whole 
mass is white. This bein^ gently warmed, the tar oil is 
stirred in, followed by the ])arafiin oil, 800 parts of powdered 
soapstone being finally added. 'I’lie finished composition is 
stiri’ed until homogeneous. 

Under the same name as the abovi‘, a number of diff(!rent 
preparations have been placed on the market. Their chief 
constituents, however, are those just given, and the colour 
(red, brown, blu(i, or black) is about the only point of dil'fer- 
ence. The red colour is imparted by colcothar {caput ^nor- 
tuum), brown by lamp black, blue by ulUamarine or Prussian 
blue, and black by a larger })roportion of lamp black. In 
some recipes powde,red soapstone is re.placeil by ground 
heavy spar, which, howev(U‘, is objectionable, beirjg a very ^ 
hal'd, crystalline substance, and therefore capable of abrading 
and wearing out the machine parts it is used to lubricati*. 

KNGiiisn evri'.NT axle ohkase 

This term is applunl to a whole series of compositions, 
consisting mainly of a kind of lime soa)) with variable pro- 
portions of added resin oil and coaltar oil, the product being 
coloured yellow, brown, Idiu^, etc 

The limd soap, or “ basis,” is usually prepared by stirring 
and heating train oil with slaked lini'* until the two have 
united to a thick liquid. The general proportion of the 
ingredients is 7 jiarts oh. oil to o of limi*, ; hut the exact 
amount pf the latter varies according to the nature of the 
train oil. The correct amount* is reached when the product 
\n the pan has a syrupy constituency after being boiled for 
about an hour, 

Thes'e patent greases are usually prepi^^'^d on a large, 
scale, and the ingredients are mixed in large vats fitted with 
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stirrtn’s workod l)y sU'am. Stirrinj^ must be coritiniied until a 
Siunple tal^i from the mixture stits to a homogeneous mass. 

WHITK PVTKNT OllEASK 


Basis . 

lOO 

Resin oil 

100 

nni’E iM 

lTENT riUE\SE 

Basis . 

100 

Resm oil 

125 

(loaltar oil . 

. 15-25 

r 

according to the consistency 

d(*sired. 'Pbe grease is coloured 

blue with ultramarine or 

Prussian blue. The blown and 


black j^reases are rnach* in tlu; same \va.y, the only dilTerimce 
het\V(‘en anyol th(i senes laanj^ the (jiianl ity ol resin oil and 
the kind of colouriiig matter used. 

SOAP AND MINEUAii OIU liU l;Ul(' \N I'S 

A s])eeial group of lubricants is formed b} those com- 
pounded of soap and mineral oils. When petroleum is 
heated with ‘d-il pei cimt. of soap to the boiling point of 
water for a short time, with continued stirring, the whole 
sots to a butte»y mass. .V similar result is obtained by boiling 
resin-and-lime soap witli r(*sm oil in a corresponding manner. 

The resin-and-hme soap is prcjiared hy treating quicklime 
w’lth sufficient water to slake it to- ptnvder, wliicli is then 
* thinned dowm with water to a lyilky liquid and luaitcd to 
boiling. Resin, to the extent of about il, times the weight 
of the lime, is stirri'd into flii' lioiling liquid, aud the whole 
is left to cool, whereiqion the supernatant li(|Uid is poured off 
atid the sdii]) dried. 

To make lubricant, resin oil oj- heavy tar oiUs heated 
and mixed with about 2 b per cent, of the dry lime soap, 
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the vvhol(j l)(iing boiled and sampled, the sample cooled 
quickly and examined. If too little of the lime soap has 
been taken, the sample will be too soft and morb soap must 
l)e added; hnt if the sample prove too hard, then the 
proper consistency is obtained by adding resin oil or mineral 
oil. Since the various resin ods and mineral oils behave 
differently in this respect, no exact r(*cipes can be given, and 
the amount of lime soap required for a given (piantity of 
resin oil must he det(‘,rmined by trial in each case. 

COLl/s PATKNT LUHRICATING Oil. 

This ])i(^paration consists of resin oiPthat has been boiled 
along with a (juantity of slaked brae insuHicient to produce 
saponiiication. Menc(‘, tin*, composition is i-eally a I'esin oil 
and lime soap mixed wuth aiu'xcess of lesin oil. Being per- ^ 
feclly free fi'om acid, it can lie rcjcommended as a lubricant. 

AME1{1C\N MA(;HINK OIOS AND SOLID OUl’.ASKH 

A number of thes(‘ jjroducts hav(i been found, on careful 
examination, to possess the following coni] losit ion : — 


f. Ohiicacid . 

m 

l\'troleum 

10 

11. Oleic acid 

• . 100 

(llyAerine 

50 

III. 01 (dc acid . 

100 

(juaiacum oil 

20 

TV. (Tlycerino . . * . 

100 

I*etroleum. . «. 

10 

V. Glycin’ine • . . . 

100 

Olive oil . . ' . 

. ‘ 50 

VI. *Oamhier fat 

100 

Ooal tar . . . . 

30 
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TUKIUNE OILS 



I. 

ii. 

III 

IV. 

Yellow r(‘sin oil . 

200 

200 

40 

40 

Blue rc'siu oil 
Olive oil . 

1 

3d 

40 


Rape oil 

Olein 


33 

60 


(.'Ottonsei‘d oil 




30 

Parattin oil 




30 


Those oils are suitalih' for all (jiii(;k-ruiinin^ shafts or 
axles iui(l(‘r li^ht loads 

UOl’E OKKASK FOR WIRE KOl’KWAYS 

Tar iOO 

Brewer's pitch . . . 100 

('oloplutny . ... 25 

Traill oil ...... 10-25 

aie melted to^idher and stirriMl until the mass is cold. 

S('HIT(’Iv.\JIT’s 1*.-\TENT RF.I/riNC. (iUEAHK 

This fat, which is intmidial to previmt liMither belts slipping 
on the pulleys, (consists of castor oil contamin‘^an addition of 
u}) to 10 ])er cent of tallow accordiiif^ to itie temperatun'. 

nUFCIlSLEIi's I’M’FA’I’ OUACHITE LlOUaCA'IlNO I'OWOEK 

Finely powd<n-(‘(l graphite is inixt'd to a pashe with 
alhuiuin, then heated to about *160' F. (to coagulate th(‘ 
albumin) , reduced to powder^and us(;d. Tins prepaj-ation is in 
nowise superior to grajihite and tallow mixture^, but comes 
out much liigher in jirice. 



(CHAPTER XX 


MlNF,li\li LuinUCATING OlLS 

IiiK “ min(‘ral luhric.itin^ oil” is ap})liL*<l to products 

of highly diver^i'nt origin ; and they an' obtained in very 
lar^^e (jiiantitios in the refining of crude' })(3troleum and the dis- 
tillation of coal tar. Since ihc'se oils are unsuitahle for light- 
ing })iirposes, owing to their dim, smoky flame when burned 
in lam])s, hut bocomi', more and more consishmt as theii’ dim- 
sity increases, they may, in view of this lattcir properly, be 
regarded as true universal lubricants, since tliey can be 
])reparod in all degrees of consistency from vi'ry thin to 
extremely viscous oil. They possess, namely, the propi'i ty 
of absorbing considerable (piantitii'S of paraffin, and of 
becoming thicker in proportion to the amount taken up. 

Attention is spi'cially direett'd to these oils because they are 
easily prepared, and can be produced in large qiiautitii.'S in 
petroleum refineries and tar distilleries. 'Phose interested in 
lubricants will recall the great flourish with w,hich they were 
first placed pri the market (from .America) : and, indeed, their 
good qualities ('iitith', them to recommendation. 

Owing to their fniedoni from acids and on account of their 
cheapness, tne mineral oils are admirably adapted for the* 
preparation of lubricants. Jn making a choice, selection 
should fa^l on the heaviest oils,*' which on account of their 
high density are of little or no use for burning. 

* In America the method adopted is to subject the cru«ie 
petroleuin to fractional distillation, and as soon,^s>s the distillate 
has reached a certain density, the fractions subsequently pass- 
(lOfi) 
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ing over are collected and sold as lubricating oil. Properly 
prepared lubricating oils of this kind are almost entirely 
iiiodorousltfid free' from colour. I’liey may be used (nther 
alone — as line machine oil -or mixed with resin and paratlin. 

vuLc.VN on. 

is one of the mineral lubricating oils, and is ohtainf‘d in the dis- 
tillation of Virginia }>etroleum. It has the s}). gr. 0 vS70-tl’M90 
and is juiritied by tnaitmcnt with sulphuric acid, 

(5 no UK 01 n, KTC. 

The mineral lubricating oils largely imported from America 
under the names (llobe oil, Eagh* oil, PhomiK oil, etc., have 
properties closely ri'semhling those of Vulcan oil, and, likt' 
that oil, are obtained by the fractional distillation of crude 
petroleum. 

THICK MlNKI{\n f.rnUTCA'TINO OlliS (o llHASKS) 

Thesli oils are prepared by boiling together milk of lime, 
some v(‘getal)le oil and a minm’al oil, until a homogeneons salve- 
like mass is obtained. A lime soaj) is formed, w Inch dissolves 
in the oils ; and the larger the quantity ol this soap the 
higher the melting point ot the grease. On account of this 
high melting ])0int and the viscosity of the mass wdien melted, 
these greases !ire specially suitable foi high-prpssure steam 
iMigines. .\ll the preparations known as PaiiicP’s, Keisert's, 
Tovote’s greasfis, etc , Ixdong to this class 

UECll'F.S KOll UINIUIAL OKEASKS 

1. II. 

100 , * 100 

:!0 00 

;J0 20 

9 . 5 

i 


Mineral oil 
Linseed oil 
Ozokerite oil 
liime wm . 
Magnesia . 
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Mineral oil ... . 

III. 

100 

IV. 

lod 

Linseed oil ... . 

25 ' • 


Ozokerite oil ... 

35 


Rape oil . 


40 

("oconut oil .... 


10 

Lime ... 

10 

10 

Mineral oil 

V. 

100 

vr. 

100 

Resin oil . 

100 


Rape oil . 

50 

30 

Linseed oil 

75 


Ozokerite oil . 


20 

fjime .... 

25 

15 

” VASELINE ” 

Under this proprietary trade name or 

as “ Paravaseline 


are placed ou the market ' in the first jilace from Anu'nca) 
lubricants that admirably fullil their purposii. since, heiri^r 
free from acids, tliey do not corrode the m(*tallic parts of the 
machinery. They consist exclusively of the by-products 
obtained in the distillation of Pennsylvania crude petroleum. 
In this process there remain as residuum in th(i stills, smni- 
solid masses consisting of various crystalline and liquid 
hydrocarhonj? ol very hif;h boiling point, and ca})ahle of 
direct utilisation as lubricants. 

“ PAKAVASKIANE ” 

Lubricants of greater llftidity can be easily (d)taiiied by 
mixing “ paseline ” with petrol(^mn ; and conversely, thicker 
lubricants cifn he prepared by the addition of crude paraffin 
or ozokerite, “ Paravaseline/’ for instance, is compounded of 
“Vaseline” and parallin. Generally these lubricants are 
coloiired^hy means of cheap colouring matteriT: colcothar for 
red, umber for brown, and so on. 
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SOAP AND PKTUOLEUM .IKLLY CSliKASES 

Crudo^troleum jelly mixed with ordinary or resin soap 
furnislies a vcny ^ood railway grease, green to brown in 
colour. Six to 8 ])arts of crude petroleum jelly are melted 
along with 1 })art of tallow and 1 of colophony, 1! parts of 
soda lye (20 Be.) being poured in as a thin stream, and the 
whole stirred continuously until the mass begins to get viscous, 
whereupon it is poured into cans, drums, etc., for sending out. 

I.ANOLIN LurnauAN'i’ 

In scouring sbe(‘]> wool, a jiroduct known as wool fat, wool 
yolk, or snint, is obfaimul, and this in turn furnishes lanolin 
or wool oil. Lanolin, when <pute pure, is a soft mass of fatty 
character, but is not a. fat, and therefore nevijr turns i-ancid, 
so that it forms an excellent lubiicani It is pa.rticularly 
adajiti^d for axle grease, only the enub* lanolin, of course, bisiig 
used for this purpose. The method ot j)i(‘paration adojited 
consists in heating som<‘ vegetable oil with milk of lime and 
crude pt'tioh'um jelly, until a homogi'neous mass is obtained, 
melted lanolin being tlum added in a thin stream and stirred 
with the I’est until the product has attained the consistency of 
solt salve. Tin mass may be stil'fened to any dixsired ('.xh'nfc 
by the addition ol ground soapston(‘, clay, oi infusorial earth. 

liANOlilN AXI-F GKKASHs 


RajK* oil 

1 

iO 

II. 

Lin seed nil 


10 

(.,)uicklime 

0 

T) 

Watea- . 

20 

20 

(Irude petroleum jelly 

dOO 

GOO 

Criidff lanolin . V 

40 

40 


With clay, sc^stone, or infusorial eaitli in the pro^^ortion of 
10-2;*) {ler cent, of the whole mass. 



CHAPTER XXI 

CLOCKMAKKlfS’ AND SkWING MaC'HINK Oll.S 

LunuiCANTs for clucks atid delicately constructed iiiachinery 
in general are usually prepared from very carefully refined 
rape oil, or })referal)ly fine olive oil. I'o remove the tinal 
traces of acid from the oil, it is shaken up with 1 per cent, 
by weight of caustic soda, this being re})eated sovei-al times 
daily for two or three days A large volume of water is 
then added, and th(^ superimtant oil, which is now (piiUs free 
from acid, is poured off. 

It, however, stdl contains colouring matters and certain 
otlier constituents inimical to lubrication : and to remove 
those the oil is sliaken up with strong alcoliol, which dis- 
solves tliem out. 

Tor this purpose, 10 parts by volume of the oil are placed in 
a clear glass bottle holding about one-thiid as much again, 
along with ii‘parts of 90 per cent, alcohol. Tlie bottle is next 
well corked, and shaken up so as to thoroughly mix the oil 
and sfiirit. 1’he hottle is set out in the sun, and shaking is 
repeated several times a day. At the end of about three, 
weeks — though in bi-ight summer weather, ten to fourteen 
days ofteh sullice — the oil will* he water-white, the super- 
natant layer of spirit having assumed a strong yellow tinge 
through the colouring matteir absorbed from the (^11. ^ 

The purified oil is syphoned off and filled at once into 
small, tightly corked glass bottles, which should be kept in 
( 110 ) 
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a c 'ol dart: place. The spirit can be recov(‘red, by careful 
diatillfltion, in a perfectly colourless condition and used over 
again. 

According to the author’s expeniueuts, the best oil for 
clocks is tijiest olive oil or freshly pr(;Hsed oil of sweet 
almonds, bleached with spirit as above, and used eithiT 
alom; or mixed togetlier in equal parts. 

FATTY Olli KOK Clau’KS 

For oiling clocks the cost of the oil is a rel.itively un- 
important consideration, experience showing that clock- 
raakiu's and all other makers of the more delicate kinds of 
machinery will ri'adrty pay very high prices for a lubricat- 
ing oil that will meet their rc'quiremenis. Lubricants for 
this purpose must, (irsl of all, have no chemical action on 
metals, and must not thicken or “ gum ” in course of time. 

As tlie result of many ('xpe^rinumts, th(‘ authoi is con- 
vinced that there are only two substance's really suitable for 
the })urpose in question, nameh, olive oil and pure bone oil. 

OlilVK OIL FOR CTiOeKMAKKUs’ USE 

To prejiare this lubricant an olive oil must be taken that 
has been relined by the sul])huric acid method already de- 
scribed, and afterwards shaken up with about 2 per cent, of 
weak lye to ensure the complete (dimjnation of the final traces 
of free acid. The oil and lye are left in contact for ^;(wnral days 
after a thorough shaking, the oil lloating on the surlace being 
tluui dra\vn off and bleached wnth spirit as di'.scribed above. 
• Like all other fine lubricating (^ils, the olive oil so treated 
must be filled into small botthis, which are then tightjy corked 
and stored with care. 

HONE OIL Foil CLO«KM AKERS ’ USE 
Bone oil is the best of all lubricants for clocks ai^^d other 
' delicate machinery. It is esjiecially useful for turret clocks, 
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owin{4 to its valnahle ])ro|)orty of rcimaiiiio^ perfectly fluid, 
even at very low temperatures, whilst all other oils !iet, or 
at least thickcni considerably, at a very few d^,rees below 
the freezin^^ point of water. 

To reline i)one oil for the pur])os(5 in qiK'stion, the oil 
after a [)relnniriary ndining pi-ocess, is exposed to a low 
temperature. ap{)roachin^ the freezing point of water, and 
not liif^her tlian Ho ‘5 

At the end of several hours, under thes(‘ conditions, the bone 
oil will have deposited a solid mass of fat at the bottom of the 
vessel, and th(‘ supin-natant Injuid portion may thmi be poured 
off. This method of I’elinin^ bone oil is easily pei formed in 
winter; but in summer the operation has to be somewhat 
modified. With this obj(‘ct, tin* oil is placed in a vessi'l, 
w’hu*}) is then immersed in cold sprin;^^ water containing 
lumps of ic(', fri'sh jiortions of the lattm- bemi,^ added in 
order to kei'}) the teiripmutui’e near the freezing point for 
several hours. The \essel contaimn;^ the oil may thiui be 
taken out and tin* oil poured away from the solid fat. 

A still liner product, constituting^ the b(‘sT of all iuhricatinj.; 
oils, is obtained hy Ireatin*^ horn- oil in the following nninner : 
The oil to he lefined is placed in a flask larffi* (uiouf^di to liold 
three times the ({uantiu. Wat(*r-w hite benzol is pouri'd on 
to tlie oil in small (juantitii'S at a lime, aiyl after clo&in*.' 
tin' ll.isk tjie contents are shaken up until the benzol has^ 
entirely disappi'aaed. By repeating this opeiation si'veral 
tirni's a complete solution of tin' l.i,t in benzol will he oh* 
tained, this hoin^^ show n^ by the fact that the eoiiti'iils of 
the flask wall no loiij^^er si'jiarate into two layers wlien left 
to stand.* 

The flask is next exposed to a low' tenqieratnre, as described 
tt’hove,for several hours,and \vill deposit a solid fat,*he quanUty 
of whicji is lar^('r in proportion as the coolin^H.emperatuie is 
lowei . The flask is then shaken up and the contents poured 



(’l.f)(’KMAKEEK’ AND SKWlEd MACHINE OILS. 11^ 


into a second flask, throu^^h a funnel containing a j)!)!*; of 
cottonwool which retains tlie. solid matter and allows the 
liquid portiOTi to pass into the second flask. The resulting 
clear solution of hone oil in henzol is afterwards placcnl in a 
small retort, connected with a ))ropejly cooled rec('i\e,i and 
heated hy means of a leaden water hath. The henzol distils 
over, leaving the refim'd hone oil in the i-eAort, whilst tin* 
benzol collectc'd in the r(‘ceiv(‘r can he used ov('r again. 

A suitable distilling apparatus for this purpose' is shown in 
Fig. 2. Cold wat('i‘ is run from tlw' vessi'l 1), llirough the 



Fig. 2. 


tubi' li, into tlie i)utei lube C of the condenser, thus coohnu 
tlie inner tube ; , and condensing tlu*, benzol passinnover ti om 
the still A, so tiial it drops into the receiv»*r r, whilst, the crol- 
ing wat(M‘ escape's through ij at tin' upja'r (*nd of tlu' condenser 
Fki.'sh (piantities of the henzol solution of hone oil can hi' in- 
troduced into the still A. through the funm*! /. 'Phe latter 
is then transfeiTcd to another ifask, which is placed«in a warm 
room, whereupon the solid fat on the cottonwool filter melts 
and* runs doWii into the fltisk. This portion furnishes an* 
excellent lubri«’iiug oil for fine machines, such as atwving 
machines, that are not (‘xposed to any low' U'mjieratures 
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KINK MACHINK OIL 

T(!U parts of i-ape oil ai(i warmed alon^ wijjf- 6 jjarts of 
90 ))er eent. spirit until the latter l)e‘;iiis to boil, the whole 
hein^^ ke})t stirred. When eludlitioii of the spii it sets in, 
the heatin^^ is discontinued and the liquid is pounnl into a 
lai’^e flask of clear ^lass, in which it is exposed to snnli^dit 
until thoroughly bleached. 

MFNKllAL OIL KOlt CLOCKMAKKKs’ USK 

The minei'al oil for clockinakers' use is a sjiecially refined 
heavy tar oil. One hundred parts of ordinary heavy tar oil are 
treated with 2 jiarts of bleaching powder, W(dl stirriul in, and 
follow(‘d by d parts of crude hydrochloric acid. The mixture 
must then 1)(‘ vigorously stirred, and se,t aside for six hours. 
At the end of this time the oil is poured oil' from the watery 
liquid, and re[)eatedly shaken uj) with 5 parts of caustic soda 
lye each time. Finally, the refined oil is filterisl through 
gr(‘y blotting paper. 

(.'Aod rciione lujikk-ant kok skwino machines 


Olive oil . . . oO 

Almond oil . . .50 

Rape oil . . . . 50 

OaoLitcliouc . . . . 2 

Carbon disulphidi* . . . 1 


The caoutchouc is cut into very small pieces and plaea^d in 
a tightly closed bottle to swell up in the carbon disulphide. 
When this is done it is quickly transferred into a flask 
Containing the oils, this flaSk being placed in a iteated wstucr 
hath. .Whilst the water is being raised to iitdhng point the 
mixture is kept stirred. The swelling of the caoutchouc takes 
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a wfick, the pieces, which should not fill the bottle more than 
a qifdrt(;^full, hein^ sutfused with just sutlicieut carbon disul- 
phide to c^ver them. 

Care must he taken Iti heating the mixture of ods and 
swollen caoutchouc, to avoid inhaling the injutious vapours 
of carbon disulphide that are given oft' ; and no open light or 
flame must hi* allowed in the room in which the o])eration is 
performed, these vapours being highly inllammahle, and even 
explosive when ignited m admixture with air. 

MINKilAL OIL I'OR SEWING MA(;HINES 

Petroleum . ' . . . 100 

Water . . . . i() 

Bleaching powdoi ..... 1 

The hleaching powdei is dissolvi'd in the* wati'r, the solu- 
tion being tiltered and well shaken U]) with thi* petroleum. 
At the end of two hours the oil will have siqiarated from the 
bleaching powder solution, and is then shaken u]) with an 
a(iueous solution ol caustic potash, from which it is after- 
wards separated by distillation. 

SEWING M^GIIINE AM) (’Ii()( K M M\ Elis' OIL 

A mixture of- - 

Olive oil . . . , 3 

Almond oil . . . , 2 

Rape oil ... . . i 

IS treated with alcohol as already described. This mixed 
lubricant is fairly fluid, and is therefore adiuirably suited 
for oiling very fine machine pajds. 



XXTl 

The Al’i’LlCATroN of IjUbkicants to AIaohineky 

In practice, the qiKistioii is not m(u*(‘ly to employ the best 
lubricants, hut also to use them in the most economical 
mamuir possible. The consumption o! a small ])ercpntag(‘ 
more or less of oil is by no means a matter of indifference 
to a manufacturer ^vith a lar;^(‘ number of machines in con- 
stant work, since the increased amount resnltinj^ from de- 
fective ap})licatioii totals up to a considi’rahli' extra outlay 
per annum in a larf^e establishment. 

To obviate this, tin; first point is to select the most suitable 
lubricant for the ma,chinery in question, and then apply it 
by the aid of appropriate lubricators. 

Tlieso appliances ar(‘ now made m various types, accord- 
ing to the kind of lubricant used and the construction of the 
machinery. Thus, for instance, no special apjiliance is needed 
for oiilinary oarts, tlie wheels beiu^ merely taken off and re- 
placed after the grease has been smeared on the axhis ; where- 
as vehicles of supeu-ior t>pe, sucli as carriages, aie fitted with 
oil holders, which are kejit lilled and lubricate the axles con- 
tinuously. This continuity of lubrication is indispensable in 
the case of -axles that are run at high speed, such as railway 
waggons and locomotives ; and for axles of this type special 
gnxise boxes an* used, lilled with grease, and deliver j^t uninter-^ 
ruptedly to the axles through a narrow orifice for that purpose. 
The construction of these grease boxes varies according to tho 

(lib) 
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class of solid or liquid lubricant used, and all more or less 
fulfil tbi^r purpose of supplying the axles with just sufhcieni 
lubricant Without allowing any to run to waste. 

The large number of dillereut types of grease boxes 
designed and used allbrds sunicicnt proof of the considerable 
difticulties attending their construction. On this })oint the 
interested reader is referred to the technical litc'rature of the 
subject, the construction of these appliances falling within 
the domain of mechanical, ratlu'r than chemical, technology. 

We will, howev(M', give a brief description of the principal 
lubricators designed for use with fluid liibncauts on diflenmt 
classes of machiuet'y. 


1’lin KI.KXinLK OIL CAN 

This small vt‘ss(‘l, winch does excellent siTvice, and is illus- 
trated in Fig. b, consists of a metal 
case 0, with a conical scr(‘w nozzle 
1’, terminating in a small orilicm 
Tlu* Ijottom B of tbt“ can isconvi'x, 
and is made of flexible sheet metal. 

When tins can is filled about two- 
thirds full of (jfcil and is turned iijiside 
<low n, the a))plication of pressuK' to 
the bottom B w ith the thumb, com- 
presses the air inside and causes 
it to press on the oil, whicli is nj:)w 
occupying the tube R, thus forcing 
a drop out of the nozzTe The 
number of drojis exjielled in this wav depends on the 
amount ofr pressure exerted oii'tbe can bottom ' 

On turnij^g Jlibe can upright again, mori- air eiW^ers from 
the outside through the nozzle, and each lime the bottom 
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is pi'cssed, any convenitnii nunil)er ol fh’ 0 ])s of oil can be 
foreecl out. 

This class of ca.n is very larj^ely used for oili^^ sewiiif^ 
inachiiies, embroidering^ machines, small ))laninfj; and 
drilling machines, tuiiot clocks, and in hicfc for all kinds 
of small didicate machinery that do not run at such hi^di 
sjjoed as to re(|nir(‘ the use of continuous lubricators. 

Although t.h(‘ ])ractic(‘ would increase the cost ot these 
cans, it is recommended that they should be U^ditly plated 
with silver on the inside, instead ol beiiii; mad(‘ ot ordinary 
sheet brass or zinc. Tins sli|.;ht addition to the* cost would 
be more than rejiaid by th(‘ c(‘rtainty that jL^ood lubricating 
oils, such as bom* oil, would keej) (as tlw* author has [iroved 
by his own exp(‘ri(‘ru*e) ])('rf(‘Ctly colourless and fluid lor 
manv montbs, wh(*reas in bra,ss cans, they soon acijuire a 
greenish tin^(' and become thic-k. 'Fins is diui to the nu'tal 
being cori'oded in presmice ol air, th(‘ copper combining with 
the fatt> acids of the oil and furnishing a com})Ound which 
turns th(i latter green and thick. 

THF AKUOSr\TI(’ Oil- e\N 

For large machinery, such as vertical and inaiine engines, 
boring machines, s])inning and weaving machinery, etc., the 
author s experience goes to show that theiv is no better 
lubricator thyn the aerostatic oiler, which unites in itselt a 
number of excellent (piahties. Lik(‘ the flexible can, this^ 
oiler is only suitable for fluid lubricants. 

As shown in Fig. 4, this c,an consists of an elongated body 
G, on which are sold(*red a long spout R, tapi'rmg to a lint 
nozzle, and handh*. H. The fdi*m and lengtli of the spout 
vary according to requirements, but in all cases it must 
be* long enougli to enable the oilei to place the can mi position 
for oilin.g without getting his hand in daa;{.e»‘ from thr 
running machinery. 
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At tho lii^Hiest part of tho dooio on tho can body (i is ati 
orifidl? closed by a metal screw cap, which is dished at tlie 
top and is^^<'rf orated by a line bore. 

The can is filled thi-oa.!j;h (), alter the scrt'w caj) has binm 
remove.d, tlu' lattei* beine then scrmved on aeain. In use, 
the can is held by the handle, and th(‘ thumb is a])[)lied to 
the small opmiiri;^ in ihi' screw cap. m wbicdi casi; only a 
singh‘ drop of oil is discharg(*d when tlu' can is tilted, ih*' 
backward ]»i‘(‘ssnre of tlu^ extinaial air on tin* lupiul jirevent- 
ing it from running out mori* fi'eely 



Fir. 4. 


On removing the thumb from the cap, air enters tin* can 
through the here, ami the one-sided pressure being removed 
a. stream ot oil tlows from the nozzle of tin* can. Tn this 
way the out How can he. legulated fr< m a single drop lo a 
continuous sj»r(‘am, or stopp(*d altogethei. Tin* manipula- 
tion of this can is learned in a moment, so to {peak, as soon 
as it is taken in the hand : and if tin* user (*mi)loN s suliieient 
care, not a single iliop of oil iie.'d be wasted. 


ITIH OIL CUI* 

hor large shafts oi axles the oil cup (Lig. oj is used. In 
•its simple*form this cup c.oiisists of a small vessel G.^which 
is mounte(]p/nj,tlie hearing of the shaft A, and is closed by a 
tight-fitting hinged cover, to ke(‘p out dust. A small conical 
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tube l\ in the bottom of the cup allows the oil to flow down 
to tin' shaft, through th(‘ bearing. * 

The oihii' fills tli(3 cu]) full of oil (preferably fj/in an aero- 
static can), and knows from experience how long this 
quantity will last. It is important to make the cup G rather 
shallow, and the tube R narrow, since otherwise the column 
of oil would be too high and exert an excessive ))ressure, 
thus causing a large)- flow of oil out of the cup than is 
necessary for lubrication. 



Some machine jiarts aie constantly in motion, and there- 
fore need continuous lubrication, whilst their inaccessibility 
precludes oiling by hand without stojqmig the machine. 
Devices ar(‘, however, provided for (uiabling tins operation 
to be ])erformed in a contiiiiions manner while the machine 
is running. One of these is shown in Fig. 6, and is particu- 
larly rocommendi'd on account of its simple construction and 
high eflicieiK'.y, 

Tlie di'awing represents a ring R, running on a disc mounted 
on the shaft A and in contact with the ling all round. Hence 
the surfaces in contact between the parts R and S must he 
Iul)ricat('d.«‘ Now, an ordinary oiiing cup would throw the oil 
about, owing to tlu' continuous movement of R : so to prevent 
thii^, a movable oih'r is employed. This consistsiof a glasii- 
bulb G, which is screwed on to the i-ing R jw means of a 
metallic mount. The mount carries an upwardly evased cone 
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valve V, litted with tliestem S, whilst a narrow hove B leads 
to tliu contact surface l)etwe(in the ring and the disc. 

To hll't'^p oil bulb G it is unscrewed and inverted. The 
valve V is then closed by ]}ullittg at the stem S, the bulb 
is turned the right way up (no oil escaping), and is tlien 
screwed hack on to the ring. The stem S is made long enough 
to raise the valve a little v\hen the hull) is screwed home. 
The oil Hows through the small orifice thus provided, and 



keeps th(' i-ing 11 su])j)lied with od until the coiiteiits ol the 
hull) are exhausted Brom time t(. time a hubhh* of air 
iorei's its wav into the hulh, to replace the rmnoved oil 

There ai t' also a luimlHU' of more or h'ss a})propriately con- 
structed lubricating a])phan«e.s, working automatically, for od- 
ing moving p<n'ts of niachin(*ry It being highly desiralile to 
l^arn what^iantit} of oil is consumed under different circuwi- 
stancL'S, we will nowdescrilie an apparatus well adapted for this 
jiurpose (Fig. 7) h’rom its nuide of action it may he styled a 
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dr()})-cup oiler. The vessel foi’ holding the oil is made of j^lass, 
and the oil outlet at the bottom is enclosed between two^)anes 
of "lass, so that the drop})in" of the* oil can he oh;y|l^ed. The 
deliv(n*\ oi iticf^ may he c<)nti()ll(‘d by a com* valve, which is 



attac.heil to and turned alon" with a lilliu" cu}). The jau'iphevy 
of the metal mount surrounding the "lass c\hndei is "raduated* 
into, sa\ , t“n parts of (Mpial si/e ; and :i pointer attached to tlu* 
re"ulatin5 (iom* moves ovea- this*scale. When the pointer is 
opposite* the zero mark, the oil outlet is closed : when it is 
opposite 9 on the sc:i.l(‘, the Inaximum amount crUod is heii*g 
delivered jier unit time. The <]uantity of oil |^(‘Sjijed to fill the 
oiler being accurattUy knowni, onci* for all, the consumption of 
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oil under certain ^iven conditions can he easily calculated from 
the. tim?* required to einjity the cylinder of oil when the}>oirit(‘r 
is opposite ui^'erent divisions on the scal(‘. 

For thick 01’ hutti'ry luhricants, greasers are used in wliicli 
th(‘ lubricant is kept 
pressed a'^^ainst tin* jiari 
to be lul)ricated. In the 
Reisert sprinjjj "reaser 
(Figs. (S aiul d) this ))res- 
sure is exerted h\ sjiiral 
springs F, wliicli press 
on the elbow jiiece G, 
and tlu'ougli this on th(' 
jiiston in position over 
grease in the cup A. 

To maintain tin* jiislon 
in its highi'st position 
when the eu]) is (piite 
full, there is a. small ])eg 
on the ])iston rod, and 
this peg holds the piston 
in ])la(M‘ when turned 
round. To lill tlie cup, 
the ca]) is unsia-ewed, 
ftnd th(> piston and its 
fittings removed. When 
the machinery stojis 
liunning, the further outtlow ol grease* i^ prevented by 
turning off a tap H underneath.* Fig d shows a similar 
greaser for large shafts, the r^ily difference hetvveen^this and 
the ])re\ious ty})e being that the piston rod is tiA’eaded and 
tr^A'erses a in tin* cap, so that it can he screwed up and 
down to liold the piston hack in filling tlie cu]). 'hhe cup is 
' retilled by loosiming the screw S, and .tilting thA upper 
part of the greaser hack, on the hinge K. 




CHAPTER XXII I 

Rkmoving Ttitckfa’kT) Ghkase and Oil 

All who liavo anythin^^ to do with machinery are aware 
that a machine that has heeii out of use for some time can- 
not he started aj^ain untd it has received a thorough cleaning. 
This is especially the case with i (*gard to the lubricated parts, 
since the old grease or oil not only dries to a tough thick 
mass, but mix(is with dust gatluu-ed* from tl)e air, and forms 
such a thick, hard O’ust, that in many cases it can only be 
scraped otf with great dilliculty. 

To clean a machine that has fallen into tliis condition, it 
must iirst of all he tak(‘n to pieces, so far as possible, and the 
various parts dealt with s(‘parately. In carrying out this work, 
the kind of oil used must be borne in mind : whether solid or 
liquid fat, soapy or mineral oil lul)ricants. 

If this information is not avuiilable, the nature of the old 
lubricant must be det(;rmincd by an exjierm^ent. If a fatty 
lubricant hns been used, it may be removed by tniatment with 
caustic soda ; and the same also apjdies to soapy lubricants. 
Mineral oils, however, cannot be got rid of by this treatment, 
and require a longer or shorter soaking m jx'troleum bofoiT‘ 
they can be loosened. Afachine parts that ar(‘ covered with 
old fatt^^or soapy lubricants nfust be scrubbed with caustic 
lye until q*uite clean ; after which they must be repeatedly 
washed with watei-, in order to remove the I^st traces wof 
alkali, or they will soon rust. Finally, th^y should be 
rubbed dry with a soft cloth and smeared with iietroleum * 
( 121 ) 
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jelly, being then stor(3(l in a place out of contact with dust, 
until thh n^'^chine is put together again. 

Metal part, .covered with thickened grease that is soluble 
in petroleum are placed in a vessel of sulUcient size, and 
petroleum is poured over them. After a time the lubricant 
will be either dissolved or else so far loosened that it can 
be removed without difficulty. Th(‘.y may be left until the 
adhering petroleum has eva})Oi'ated, and are then ready lor 
immediate us(i. 

Both mine]‘al oil and fatty lubricants can he removed 
much more quickly by the aid of benzol, and lusiice this 
solvent is particularly, recommended foi‘ cleaning fine' and 
delicate machine parts. Thus an old watch that has lain 
unused foi‘ a long time, so that the lubricating oil has be- 
•come perfectly thick, can be cleaned ready for imnu'diate 
wear, by soaking it in benzol for a few days and then leav- 
ing it to di’y in the an for a time. Sewing machines 
are best (di'aned with ])etroleum or benzol. This operation 
is ])ieferably periornu'd by daylight, since both p(‘troleum 
and benzol give off vajiours that form an inflammahle mix- 
ture with air, and one that may explode with violence if 
ignited hy a flame or light. 



CHAPTER XX rV 


C/LicANiNc; Oiii Rac^s and Cotton Waste 

In (‘stal)lislimoiits whoj'e a lar^o (juantity of machinery has 
to h(' oiled and cleaned, it b(‘comcs profitahU; to recover the 
oil, etc., absorbed by tlH‘ cleaning rags and cotton waste, 
and bring these materials into condition for use, over again. 

The best method of accomplisliing this is based on the 
circumstance that all the bodies used as lubricants arc 
soluble' m jK'troleum (ither (light pi'troleum sjjirit) or benzol, 
both of which are obtainabh^ at low prices. ^Fhe lubricants 
are dissolved in one of th^'sib solvents, and recovered by 
exjielling tlu' latter by evajioratioii, the solvents Ix'ing also 
recovered for nsc' over again. 

For this pur[)Ose th(^ gn^asy rags and w.iste arc', packed 
prcittv closely in an iron drum, fitted witli a draw-off taji at 
th(' bottom and a tigbt-litting cover. Before fastening down 
the lid, a suflicient quantity of one ol the above solvents Is 
poured into the drum to cover the rags after the latter have 
taken up as mucli as tlu;y can absorb. The lid is then 
fastened down and the^druni left for twelve hours, at the 
end of which time wattu' is poured into a tube, about six 
feet loifg,^ projecting from tlfe lid of the drum, and tlie 
draw-off tap at the bottom is opened. Tlie dissolved lubri- 
cant runs out, being disjilaced by the water, t»ore of wlWch 
is add;-id until clear water begins to HowJrcijiTi the bottom 
tap, showing that the oil and solvent are all out. 

[im 



('r.l']ANIN(V OIL I{A(tS AM) COTTON WASTM. 


i-iT 


The dissolved lubrieuni is iK'xt tninsfen-cd to a still, which 
is pliicec^ ^in a water bath, thti latter beinj^ then heated to 
boiling poii/*. The solvent, boiling at a lowei- temperature, 
is com])letely evajiorated, and can be r(‘covered by nu'ans of 
a condenser, leaving the i“(‘co\ered lubricant m a Iluid condi- 
tion in the still. 

It has been r(‘connnended by sonic that the greasy rags 
should be treatial with solvent in a closed rnetal v('ssel, then 
quickly pressed, and the solution distilled. J^lxperience shows, 
however, that ev('n when the rags an* jiressed as quickly as 
possible, a good d(‘al of the solvent is lost by evaporation, so 
that the recovery of, the lubi’icant does not jiay. 

Rags soak('d with fatty lubricants may also be cleant'd by 
saponification. For this [mrpose they are ))lae.(‘d in a ))an, 
mixed with w(‘ak soda ly(\ and then boiled, one or two 
sjieciinens being lakim out from time to time to s(K' whetluT 
all the fat is sajtonified. When this siage is reached all the 
rags are taken out, and th(‘ boiling is continued until a 
finished soaji, of low <jualiiy, is obtained. 

Cleaning rags or yvaste imjiregnated W'ith mineral oils or 
paratiin grease cannot ho cleaned with caustic soda, but 
must lie treated with om* or otlun* of the above solvents. 


STOKMi (IKKASy KAOS Ol! ('OTI'ON WASI’L 

A 

A W’ord of caution should be given on the subji'ct of storing 
greasv cleaning rags or cotton wast(‘. It has often bemi 
‘observed that rags ^loaked with fatty lubricants are liable to 
heat when ke})t in h(‘aps, lh(‘ temperature rising to such an 
extent that they take fire and may cause immense damage. 

The only exjilanation of this phenomenon is that the fat 
is* exposed tTi such a large surface to tlu' air that it readily 
oxidises, thi^he^t thus liberated being sullicient to produce 
ignition. Consequently, strict orders should be given that all 
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oily rags and (lotton wasto are to be put into special iron 
drums, with tight-titting covers. In this way the ris^ of’rire is 
reduced to a minirmim ; and should rt occur, tl^ tire cannot 
spread, hut will l)e extinguished for lack of air. 

1’U1{I1<ALN(; WAKTF. LUmtlCANTS 

In many mac, hine ])arts that ivapiire (‘.opious luhrication, a 
good deal of oil runs away and is 
cauglit in collecting vessels placed 
und(‘rneath This waste oil is 
gmierally contaminntiul with dust 
:ind microscopical I v small ])ar- 
tich'S of iiH'tal, which can h(‘ le- 
mov(‘d by liltration through two 
or three la\ers of thick blotting 
])a])er, the leeoveied oil l)(*ing 
then smtahh* for iisi' ovi'i* again. 
Wliere small quantilii's are in 
ipiesT.ioii, the Ulti'ring a])])aratus 
ma'd onl\ he veiA simpli^ ; hut 
for Iajg(‘i amounts, specially 
constructed ap))liances are nec- 
essa.ry, espi'oially m tlu' case of 
VISCOUS luhricants. 

Of this type the apparatus of 
lleitmann ('o. ( k’ig. Id) i« a good exain])le It consists of 
a cylinder divided into two compartments, A and C. The 
lower comjiartment A is cliTirged with tlu' oil to h(‘ liltered, 
and is (itted with a heating coil to incre.ise the, fluidity of 
the, oil ; whilst 0 contains the filter 11, which is connected 
wij,h A by the pijic R. ^ , 

The oil in A is caused to How through the jiijie S, either 
by introdlicing sti'ajti into A or by (‘xhaustiffg Trie air from 
C : and in this manner the oil is filtered into 0 




(;ftatter XXV 

Tiik Esk of LniiKirwTs 

Different jiui poses tfu' iisi* of differoiU liibriofints. 

True, one ol'f.eii )i(‘iirs of so-calb'd “ universal ’ lubricants ; 
l)ut these ui'vei suct!e(^d indoiri^all tliai is clai nuu] for them • 
and indeed their nanu' at once im])lu‘s that their makers are 
iu^norant of the natun* of lubricants, for there is no such thint,' 
|)ossi})l(‘ as a universal iuhiicant. 

Il can he readily iiiidei stood that th(‘ shaft of a flywheel 
wei^hin^^ ])eiha})s several tons, and running at a cornpara- 
tiveh low s])eed, will re(|uire a,n alto^jjetluT diflevent kind of 
lubricant to the axles of an exj)r(‘ss tiain 

^^achmes running under a lieht load will re{|Uire still 
another kind of luhi-icant, tlu' (diief ]>ojnt in this case heme 
to employ one that will reduce friction to a minimum and 
conse(|uently diminish tlu' wear an<l teaj-, whilst ensuring 
easy running the ])arts. 

Vei’N line and small machinery, such as that cj' clocks and 
scientilic instruments, needs luhricatils that, in addition to 
niiniiiiisin^r fi iction, will remain unaltered, oi- nearl\ so, during 
‘a lone ])ei’iod of time, neithei’ thigkeniii”, “ ‘^ummin^^ ' nor 
coi-rodin^^ the metaJ, (warn in the course of years. 

In works’ machinery, vertical and marine tyi^iiuis, one 
lubricant will sutlice, as a rule, for all sr‘asons of the year, the 
machines ht^n^; si't u]) indooi’s and exposed to a fairly umforhi 
temperature* conditions are different with loc^imotive 

machinery, railway axles, which are exjiosed to the 

[\ 2 \)) 1 ) 
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greatest summer heat and winter cold. In climates where 
there is a wide difference between these exti-6mes,ji ^mgle 
lubricant will not be sufficient for this class of .machinery, 
but the composition must be modified according to the time 
of year. 

In the case of a lubricant, otherwise suitable, the degree of 
fluidity must bo taken into consideration, tin* thinner it is 
tlie higher tlie rate of consumption as a rule. This is a 
factor deserving notice, especially in lubricants for the axles 
of vehicles. 

l^or railway companies, the consumption of a minute 
ipiaritity, more or less, of grease per axle monthly is by no 
means an unimportant matter, the dilTerencc amounting to a 
considerable item of expenditun* m view of the very large 
number of axles to be greased. 

We have not yet arrived at the stage of being able to say 
with perfect confidence that such or such a lubricant is the 
host, most efficient, and most economical for a given purpose, 
some exports praising lubricants that are decried by others. 
The sole way to form a reliable judgment of the suitability, 
good and bad properties of lubricants, is by making ))rolongod 
and exhaustive tests with a number of these articles on a 
large scale. 

With lubricants that are used in only small quantity for 
fine machine *’y, price is a secondary consideration, the chief 
point being to obtain preparations that satisfactorily fulfil the 
jmrpt^ses of lubrication : diminution of friction, conjoined 
with perfect preservation of the machine parts. 
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SHOE in)LISirKS AND LEATHKK 
SOFTENINO DEEPAKAirONS 

ClfAPTKU XXVI 

’I’ui*: Manufactuhk of Shok Polishk}? and I^hkfakations fok 
Vaknishin(j and Softknjn(; Lkathkk 

Thk pre})ar:iti()n ol‘ thohC iiriich'S is a. ))iiiiich of cheinical 
industry winch is highly profitable, hut is carried on in 
huch a nianner, in many instances, that the products, although 
of a fin(‘ deep black colour and giving a beantifnl polish, alter 
the leather in a highly undesirahh* manner, making it brittle 
and liabh* to cracdv. 

Most of the" pn^parations used as shoe polislies consist of 
svrup, sulphuric acid, and bone bkick or lamp black, incorjior- 
ated with a suitable proportion of low class fat, such as fish 
blubber, rancid lard, etc 

Wben bone black, />. powdered carbonised bones, is mix'd 
with sulphuric acid, the calcium phosjihafe in the black com- 
bines with the acid to form potassium ac.id phbsphate and 
calcium sul^ihate. the finely divi^Ied carbon in tbe black bei^g 
set free and imparting to the polish its deep black colour. 

Th(’ syru^i al^o undergoes a change ^\h(i^ brought Tnto con- 
tact with the acid, carbon. being liberated. The addition j)! 
lldl) 
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fat facilitates the ap})Iication of tlie polish to the leather, and 
shines when brushed for a short time. ^ 

Bone black may also be replaced by lamp bl'ick or vine 
l)la(!k : and this modification is attended with certain advan- 
tages over recipes containing sulphuric acid. When this acid 
is used it is necessary to em])loy only just so much as will he 
fully neutralised by combination with the calcium phosphate 
of the hone bla(;k, since any excess of free acid will gradually 
di'stroy the leather to which the polish is apjilied. The 
leather will become covered with lim* cra-cks. and will finally 
hr(*ak in a number of places at once;. 

When one is not afraid of the trouhh* inyolved in intimately 
mixing with fat the finely divided carbon obtained in lamp 
black or Frankfort black, this mixture,, when incorporated with 
’ the otheringredients, will form shoe polishes of unimpeachable 
colour, that not only do not corrode the leathei- but actually 
preserve it, owing to the pre.sence of the fatty constituents. 

(jood hone black, ivory black [Ebur iiHliini), and Frankfort 
black fetch such high jirices in commerce that it is far cheaper 
to prepare them oneself according to the methods about to he 
desen lied, in wdiich event they will cosi only a fi-aetion of 
their ordinary selling pnc(*s. 
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ThK PkKI'AKATION of li('NE BliAC’K 

This tine bliick ])i^nH‘nt, also known as Paris l)l:ick, is 
})i'epared l)y crushin<j![ bones (preferably those of ealves or 
other )oun^ animals) into luiii])S the size of a nut, and placing 
these fragments in an old cast-iron ri'tort or pot with a close- 
lilting lid. This vessel is then })laced m a furnace in such a‘ 
manner that it is surrounded on all sides by glowine coals. 

Under the intiuence of the heat the organic substances in 
the hones soon begin to decompose, and gasesare liberated that 
l)urn with a bright llame round the edg(‘s of the lid. Healing 
is continiKHl so long as tliese gases com(‘ oti abundantly, 
but as soon as they cease, or the flame biHiomes dull and 
blue, instead of brilliant and white, the operation is com- 
plete, and the retort is taken out of the tire and allowtid to 
cool with the^lid on. 

A still better me.thod is to enchase the bones ik an iron wire 
cage that tits the retort exactly. As soon as ibc carbonisation 
IS terminated, the cage is taken out, ils contents discharged 
into a tub of wat(;r, and the cage is tilled with a fu‘sh chargi; 
of bones and returned to the riitoft. By working in this \\ay 
a considt'rable ijuantity of 1)ones can be carbonised m a day 
in a small ironing stove. 

^ The glowing bones, quenched by the water, should be lij^ht, 
jiorous, and of a pui’e black colour. If heavy, dens(‘, and 
brown, the} have beim taken out of thf furnace too soon ; 
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whilst if light, hut greyish, especially in the upper layers, 
they are over-burned, and air has gained access to the interior 
of the retort. '' 

.As already inentioued, access of air must l[)e entirely 
prevented, otherwise the carhonin the bones will be consumed, 
and nothing will be left but th(‘ white porous bone ash. If the 
])rep:iration of this latter ])roduct be desired, all that is needed 
is to ])liC-* unbroken bones on a brightly burning tire, which 
may, in fact, be fed with them. They will then burn jierfectly 
white, without, however, losing their shape ; and when cold 
tiny will furnish p3rfeotly white, porous mass('s, easily 
reiujihle to bin jiowler. 

Tne qLnnch3d burned hones from theMbovc carbonising 
process areallowed to dry sufierficially, and are then powdered 
in a moi’tar. ft is not advisable to let them get perfectly 
dry first, as this makes the pulverising a troublesome opcira-- 
tion, and a good deal of the powder is lost in the form of dust. 

The resulting powdiu- can he uscul direct, hut when desired 
to be particularly fine it is levigated. To this end the linely 
powdered black is stirred up with water in the mortar and 
then p()ur(‘d out into a vessel full of water, where it is left to 
stand for half an hour, so that the coarser particles of black 
settle down to the bottom. The still black supernatant licpiid 
is poured into anothtu* vessel, where it is left till all the black 
has subsided,^ leaving the liquid perfectly clear. This is 
carefully poui'ed away, and th(i velvety powder at the bottom, 
which is extn'inely fine, is dried in the air. The coarser 
particles in the first vessel are ground over again. 

The levigated black is a Very handsome product, highly 
suitable foi’ fine shoe polishes ; Irut if desired for the pre- 
paration of fl!ie leather varnishes, it can advantageously be 
put through a simple refining* ])rocess, which purjfies it stilly 
further at little expense, and converts it into so-called ivory 
black. 
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IVOllY BLACK 

Corirmercial ivory black is nothiri^^ more nor less than 
nejirly pur0 carbon, ol)tain(i(l i)y suffusinp; moist, levigated bone 
black with crud(‘ hydi ochloric acid, the quantity of acid gener- 
ally used l)elng equal to the original weight of bones calcined. 

The hydrochloric acid, dissolves, with considerabk^ effer- 
vescence, the carbonakis of lime and magnesia present in the 
black, and also the calcium phosphate comju'ising the bulk of 
the bone ash, leaving tin; carbon unaltea'ed. The mass is 
stirnal up repeatedly during tlu' day, so as to ensure complete 
solution of the salts, and is then thinned down with sul'ticient 
water to enable the carbon to s(dtle down, the sediment of 
carbon being repeatedly washed with water and finally dried. 

The. ivory black thus obtained forms an (‘.xtremely lino, 
powdei', of a pine black colour, that is used for the finest 
lacquei' v.irnishes and can also be employed alone as an 
artist’s coloui’. 

I'Fin IMiKI'AUATlON OK KllANKKOKT BLACK 

Frankfort black is prepared in an (mtirely similar manner 
by carbonising viiu* twigs, th(‘ jirunings being usually (em- 
ployed for this purpose. The operation of carbonising can 
be performed in old stove; pipes, filled with the. piunings 
and closed with a lid at (;ach end. Heating l^; continued so 
long as inllainmable gases are liberated from the mass. 

The carbonised mass is quenched in water containing 
10 per cent, of hydrochloric (jr i^ulphuric acid, and is left to 
stand over night. The ai^id liquor dissolves out^ salts that 
are insolubb* in water alone ; and the residual <jarbon, when 
powdered and l{;vigated, furnishes a very lieautitul black. 
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J^LACKINti AND ShOK PolvlSHKh 

Thk |)iepaviitions iis(‘(] for polishing hoots and shoes may ho 
sul)divided into s(‘veral classes, generally Jcnown respectively 
as hlacking, hoot varnish, and leather greases 

J31ackings are mixed with water, }ip})li(‘d to the leather, 
and brushed until a jiolish appears. 

Boot varnishes are sold in a liquid form, and are applied 
to the leather with a brush, whereupon tlu'v dry with a 
bright gloss in a short time 

Leather gri'ase-^ aie either semi-solid or oily masses, which 
are less intended to givi* a polish to leatlu'r than to make it 
soft and siijijile, and j)i-otecl it against pi-netration by water. 

GIACKIUNK 

Blacking ifj generally sold m the form of a mass with the 
coiibistency o^ hutUu’, and is h(*st kept m tins, since if jiacked 
in boxes or caidhoard it dries uji when stored lor soim^ time, 
cracks, and loses its line black colour, so that tlie saving 
effected in the method of •packing is connloracted by this 
drawback.# An addition of glyccf’ine, however, to tlic mass 
will impart ^hc' valuable property of remaining soft and 
glossy, even after prolonged storage. 

Blacking containing glycerine can he made up into rolls and 
wrapped *in wax pajier. In fact, the additic^n ol gUcerine 
(Id(i) . 
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(jonfors such ^n'eat advanta^^es tliat it should never be omit- 
ted ;*iUkeeps the hlackinfj; soft for an indefinite period, 
.facilitates il^s distrihutioTi in wat(‘r, and prevents the usual 
tendency of blacking to turn mouldy. 

.At th(‘ same time it assists the blacking to preserve tlie 
leather, by makin^^ the latter very supjile. Shoe leather 
that IS constantly polished with ^dycerine hlackin^^ will 
never crack. 

Vure frlycerine is not ni'cessary in the ])reparation of 
blacking, the crude h)-o\vn ^lyc(*rine, olitainable from candle 
works at a low fi^mre, hein*' (|uite suHicient. 

A lar^e number of blackin^^s jiresimt the defect of not 
[lolishiu}^^ until they have been brushed for a lon^^ time. 
This can be reni(‘died by rubbing a little fat on the leather 
before applying' the blacking, or else by inixin^^ a little oil 
1 refined fish oil for choice) with the blacking itself. 

With regard to the consistency of blacking, dilTerent users 
have dirfei’i'iit prejudices in this respect, some preferring; a 
semi-fluid preparation, whilst otheis like it verv solid. The 
consistency can be easily modified from one extreme to th(‘ 
■other by suitably varying the jiroportions of fish oil and 
water. 

Since it is more* to the maker’s advantagi* to sell blacking 
as thin as possible, the following recipes have been compiled 
’ w'lth a view to giving this class of jiroduct. JThe finished 
product may, however, be thicken(‘d if desired, either by 
increasing the proportion of bone black or by (‘vajioration. 

' The bn iner method is the cheaper, but the second gives 
very tine and uniform products. 

The concenti’ation of tht* blacking by the aid of heat is 
liighly recommended when the jireparation of very hue 
grades is iil question Flat, eiiamelled pans are used, and 
the mass in kevt stirred, since otherwise it is liablq to burn 
and assume a very disagrt*eable smell. 
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VIKNNA OIL BLACKrNG 

Bone hlnck 
Syi-uj) . 

Sul pli Line acid 
Bish oil . 

Water . 

Soda 

'This ('xeelhint Idackin^ in all resjiects, is prepaoid in the 
following manner: The lione lilack, acid, and syrup are 
stirred U}) together in a [loi'celain or stoneware vijssel, until 
the mass is uniform and shows a glossy«hlack surface when 
left at rest. 

The soda is dissolved in a little water, and is hoiled with 
the fish oil in a jian, with constant stirring, until a thick 
mass is obtained, with which th<‘ lirst-named mixture is 
incorporatiid by stirring. 

P)y increasing or reducing the ])roportion of the fatty mass 
to that of the iilack and syrup, th(! consistency of the Idack- 
ing can be modified from thin and soft to hard and solid. 
The jireparation, sold as Paris blacking and under other 
names, is compounded in the sanu' manner as the foregoing. 

In this, as in all other hlackings prepared with sulphuric 
acid and fione black, the mass must be vigorously stirred as 
soon as the lAjid has lieen added, otherwise it will get lumpy, 
and the ])roduct will hav(‘ an undesirable granular structure, 
w’hereas good blacking shotdd always lie soft, fine, and uni- 
form wdien ajiplied to the leather. 

liLACK eOLISlI IN STICKS 


" 10 
* 10 
5 

20 

4 

9 


Tallow . 

YeUpw wax 
Oil of turpentihe 


4(t parts 

lU n 

5 „ 
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are melted togethtir and stirred with a previously prepared 
raixtifr(^)f 5 parts of line l)lack and 10 of olive oil. The 
fluid mass is^cast into sticks, and these are rubbed against 
the leather, which is then polished with a woollen rag. 

JjYons blacking 

This French preparation is distinguished by its property 
of producing a beautiful black polisli on leather without 
injuring the quality of the latter, whilst at the same time its 
prolonged use renders the leather nearly waterproof. On this 
account the article deserves close* attention, especially since it 
can bo produced cheaply. The following recipe will furnish 
an article of the highest <juality 


Soap 

20 

Starch .... 

10 

Gallnuts 

10 

Green vitriol 

10 

W at(U' . 

. 2000 

Syrup . 

()0 

Bone black 

30 


The substances grouped under 1. are boiled togethm' for an 
hour, then strained through a linen cloth, and stirred care- 
fullv with the I'emaining ingredients whilst still •^warm. 

IIANOVCHl \N BLACKING 

1. Bone black 
Syrup . 

Sulphuric acid 

2. Gallnuts 
Water . 

Green vitriol 


IS 

9 

4 

4 

10 

' 2 
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The first mixture is prepared by stirrin^^ in the cold, the 
second oiu! by boiling the gallnuts in wat(‘r for ty-’o^iours, 
straining th(5 decoction, and adding the gree^ vitriol,* the 
two mixtures being subsequently incorporated by stirring. 


JiKltLIN n].A(’KIN(i 


1. T^)one black ...... 

100 

Syrup ....... 

50 

Sulphuj'ic acid ... 

10 

*J. Tan bark ...... 

200 

Water ....... 

200 

(jreen vitriol ...... 

10 

The first mixture is prepared by cold stirring 

; whilst the 

tan is boikid with the water for two hours, the \ 

Ljreen vitriol 

bi'ing dissolvi'd in the decoction, and the whole stirred into 

the other mixture Occasionally the following 
made : 

addition is 

hog wood (!X tract 

50 

Potassium bichromate 


Watin- ... 

50 


this being prepar'd in the warm and greatly, im pi oving the 
glos-;. 

(innn hlackixo 

(Hue is all()W(‘d to sw«*ll up in water, then nndted and* 
mixed with sulhcient glycerine to form a highly elastic jelly 
when col^. With this is mixed •enough lamp black to make 
the mass cover thoroughly when spread out thinly on jjaper. 
Hyice this blacking penetraVs deeply into the4eather, it ki 
applied until no more seems to hii takmi up^an(p;he leather 
is then polished wk;h a woollen cloth. 
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WATERPROOF CAOUTCHOUC J^LACM^’0 


1 . Bone black 

40 

* Syrup . 

40 

Sulphuric acid 

10 

2. Caoutchouc 

4 

Linseed oil . . 

10 


T}ie first mixture is prepaicnl and allowed to stand for 
se.vei-al days. Then the caoutchouc and lirisecui oil an^ hcnitod 
to^ethei', filteiv'd when cold, unih'd with the lii'st mixture, and 
the whole heated, with constant stirriiit^, until it has become 
perfectly uniform. Thu product is of viscous consishmcy, and 
wh(m applied continuously, rend-u's the leathcu* wat(‘r])roof. 


WAX SHOE I’OLTSH 

Yellow wax . . . 50 

Oil of tuvpentiiH* . . . T) 

Potash ... .10 

are melted to^uitlu'r and tri'ated with 

Su^ar . . .10 

W'ater . . 500 


Th(' ri'sultm^^ white mass is stirrcal with (Uion^h lani]> 
, black to colour it det'p black, 

WAX POLISH 


1. lleesw'ax . . . 10 

Sod;i . . . * . . 10 

Water . . . <• .100 

2. Hone black . . . . . .'100 

SulphAric acid , / . . 2^ » 

Syrup ....... JOO 

Fisti oil *. . ]0() 
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This polish, which is endowed with excellent properties, is 
])rep!ired as follows : Tin*, wax is scraped thin and inK^roTluced 
hy do|[^rees into the liquor obtained by dissolvinjj the sod*a in 
the water, the solution then being boiled until a scum no 
longer appears on the surface Afeanwhile the bone black, 
syrup, and acid are w(dl stirred together, the fish oil b(‘ing 
added when frothing begins to subside. The two mixtures 
an; next incorporated, and the finished mass is [lacked in 
tins whilst still warm. 


srKKMACKTI POTilSH 


J lees wax ... . • 

90 

Spermaceti 

;}() 

Oil of tuiqientine 

. :io0 

are melted together and 


.\sphalt lac 

20 

Lamp hlack .... 

10 

Prussian blue . 

10 

are stiiu’ed into the liquid, tlie mass lusng 

scented, if desin 

with T) parts of nitrobenzol. 


(JUTTAPKHCHA I’OliTSH 


1. Outtapercha . 

20 

()liv(; ()il 

50 

Gum 

20 

Water 

. 1000 

2. ('arbonised bones . 

200 

Lamp-black 

400 

‘lyrup ... 

1500 


; guttapercha is cut into small pieces, nulfitffccd with the 
olive oil and heated, with constant stirring, until a uniform 



J3LArKIN(; ANJ) SHOE POLISHES. 


liH 

mass is produced, into which the gum, dissolved in the water, 
is then r^jtirred. The scscond mixture is then prepared by 
stirgng, and united with the still warm No. 1 mixture. 

This ^polish is entirely free from acid, and therefore will 
never rot the leather-. Th(i presence of guttapercha j-enders 
the leather almost waterpr oof after ixjjreated ti-(‘atment with 
this Irlacking. 

J’ATENT liKATHKIt S-I’AL\1N(! lUtErAKATIOS 
For some heather goods it is important to have a dull Irlack 
colour that is not affected bv water- or other solvents, but 
remains permanent, a property desir(*d mor*e particularly in 
the case of belts ai^d str’aps. Or*dinary kinds of blacking, 
however, do not meet this r(‘quiremont. 

It is desii'abh^ not only to produce a permanent black stain . 
on such leather goods, but also to trrrat boots and shoes in the 
same way, so as to lessen tire consumption of blacking neces- 
sary to produce a shine, and also to keep the colour jrerrnanrMit, 
even though the gloss be sjrorled, on jrrolonged exposure' to wet. 

\ black stain may Ix' pi-oduc(;d on leather by Iroiling — 

Logwood chips . . . 1 

Water 10 

together for two hours, liltiu'ing the solutron, and applyrng 
three or four coatings to the leather- with a spongi* or brush. 
Before thisapplication, which stains the leather* reddish br-own, 
is dry, it is followed by one of a i per cent, solution of potassium 
bichromate, which changes the colour to a handsome blue- 
olack. When the leather is di'y^^ tallow or fish oil is well 
rubbed in, and blacking may then he iisixl in tin* oi*dinary 
manner. 


LIGNITE l3lj\CIvlNG 

Powdered ligni'e, strained thi’ough bolting cloth, is suffused 
• with strong caustic soda lye and boiled for sevoi’al hours, at 
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the end of which time th(‘ liquor will have ii very dark 
hrown colour, whilst the powder has become ver^^ dielicato 
and is neai'ly as handsome in colour as ivor^ black. ^The 
whole liquid is turned out into a vessel containing, several 
hundred times as much water, and is there left to settle, the 
lilack powder being collected on a paper filter, dried, and 
stirred iqi in suitable projiortion with — 


Tishoil. . . . . 

10 

Lard 

50 

BKliOUN ULACKINO 

Voiatoes . . . ‘ 

10 

Sulphuric acid 

1 

Bone black . 

5 

Lard 

‘JO 

Fish oil ... . . 

40 


Tht! potato(‘S are ))iil])<‘d, suffused witli the sulphuj’ie acid 
and heated, with constant stirring, in a stoiu'wai-e or jiorce- 
lain vt‘ssel, until tlu* mass has turned dark brown. The lioiie 
black is next added, followial by the fat and lisli oil in tlie 
warm. Vigoixuis stirring is impoidant. Should tlies mass 
prove too stilf, it is suitably thinned down by gradual addi- 
tions of lish oil. (‘are, howi'ver, is needed liere to pnweni* 
the mass k?!e])ing too thin and becoming greusy, in which 
(>vent a little bone black must Ix' added. 

IND^lO I’.IiAOKINO 

The ai<ticle generally sold as nflligo blacking luis no indigo in 
t at all ; arfd, indeed, tin' author has lound that indigo is of no 
particular use in blacking. •When used, the indigo must 
very finely powdered and ground with fat m oil^or elsi's em- 
{iloyedTn the solukle form of indigo-carmine In either case, 
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the resulting product can only be compared to disadvantage 
with diUhiary well-made blacking. It is never a i)ure and 
glogsy black, J)ut always an indefinite l)lack that polishes with 
difiiculhy when brushed. 

Moreover, the high juice of indigo would preclude its use 
for such a chea}) article as shoe polish. A prej)aration, with 
a fine bluisli tinge, and at th(; same time cheaply made, is 


obtained from— 

Syrup . , .... I) 

Sulpluiric acid ..... 4 

Bone ash . . . . (» 

Prussian blue, . . .2 

Lamp black . ... 4 

Fisli oil . . . . . J2 

liiird . 8 


Thi‘ sulphuric acid is first mixed with tlie boms ash, then 
with th(‘ syrup and lamp lilack, and finally the other in- 
gredients are incoryiorated. 

(ILYCKKINK hUAChlNCi 

Good blacking should remain soft like butter, e\en when 
ke])t for several \ears, and should bo easily got out of the 
jiackage and lyixed witli wattT. Many otherwise good black- 
•ings, lioweviu', are liable to dry and crack wh^n they have 
b(!en packed in wooden or canlboaid boxes. * Sonu'times 
they set quite hard, and ari' then difficult to soften with 
•water, • 

This defect can nevin'theless he cured by mixing the linished 
blacking witli a little glycofine (3-4 per cent, wilt he (juite 
enough) before it is packed for sale. • 

• Glycerin® is a substance of oily character, and is vei y hygro- 
scopic, so tjjat iUceeps the blacking constantly moist. It also 
possesses the valuable jiropertv — already *illnded to— of rnak- 
. 10 
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ing the leather soft and supple, besides keeping it from get- 
ting mouldy. On this account it forms a useful a^juTict to 
leather-softening pi(i})arations, as it is miscihh^ ^^uth bothr fat 
and water in any j)ro})oi-tion. 


liK^LUI) niiACKTNG 


Bone black 

120 

Olive oil 

30 

Syruj) . 

00 

Sulphuric acid 

30 


These bodies ar(‘ niixc'd, the black luring lirst ruhluid down 
in the oil, the syrup stii’red in next, afid the acid last. 

2. Guru arahic . . »10 

(jra])e sugar . . ... 30 

Water 500 

Tlie gum and sugar are dissolved in the; warmed water, 
and the solution is gradually mix(*d with the first mixture. 
The finished article is filled inlo bottl(‘S. 

liOWV’s niiAOKlNCi 

Powder(',d gallnuts . . . . , 1,000 

Logwood extract . . 40 

Vinegar ^25,000 

These substances aie lioiled for half an hour and strained,* 
the liquid iiortion hinng treated with 300 jiarts of greim vitriol 
and left f<^r twenty-four hours. « Th(‘ clear portion is then 
(irawri off arvi warmed with — 


Gum 
Su^r . 
SjyTup . 


250 

.3000 

2000 
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until these substances are dissolved. The liquid 
with-®-^ ‘ 

is treated 

• Spirit cjf wine . . . . 

2000 

Shellac solution ..... 

1000 

Tannin ...... 

Ido 


This blacking is licjuid, aiid iriust l)(‘ stonid in bottles. The 
shellac; solution is preparinl liy dissolving As much shellac in 
very strong spirit as the latter will take up. 

Tn the original recipe an addition of 1200 ])arts of powdered 
indigo is recommended ; hut this ingredient is now omitted, 
since it does not contribute to th(‘ (pialily of the product and 
makes it mu(di dearer. 

IKON |{li.\OKIN(i 


Bone 1)1 ack . . . . . . 12 

Syrup ... ... 50 

Sugar ....... H 

I'ish oil ...... (> 

Sulphuric acid ..... 2 


Tiiese are stirreil togetlu'r until a uniform mixture is obtained, 


the following ))eing then added . 

Tan (h'coction . . . . H 

Green vi|.riol solution . . . 6 

Boikj black ...... dO 

Sulphuric; acid ..... 4 

J’aris blue; . . . 4 

• * 
\\U)h 

I Potassium ferr(ji;\amdT* .... .‘32 

Water . . ' . . .• 9000 

2. Green*vitnnl . . . . 100 

Watern . ^ . ... 1000 

Nitric acid .... .15 
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Solution No. 2 is poured into No. 1 so long as a precipitate 
forms. Of the wet })recipitate, 2000 parts are tauten and 
mixed with — 


Bone black 

. 4000 

Fish oil ... 

. 1000 

Syrup .... 

2000 

Water .... 

. 2000 

Sulphuric acid 

500 


When ultiinatelv mixed, the mass is pack('d in boxes. 



CliAPTKB XXIX 

l;KATfTKK V^ARNFSHP^S 

Leather varnislit's are mer(3ly ordinary varnislies, well 
j)re|)ared and stained blank. Good leather varnish should 
dry rapidly, and he sp(;ciallv charactei ised by (dasticity. It 
should not crack’ or break, even when the leather is bent 
stron^dy and sharjdy ; and it should either be j^lossy at once, or 
take a fine f^loss when rubbed with a flannel or other soft cloth. . 

The leather varnishes may he divided into two classes, 
according to the method of preparation : spirit varnishes and 
oil varnishes. The former contain various substances dis- 
solved in alcohol, and as they dry hard very quickly on being 
applied, thi'.y must be kept in tightly closed bottles. 

The oil varnishes prepared with linseed or other oil usually 
take twelve to twenty-four hours to dry, and then furnish coat- 
ings distinguished by fine gloss, durability, and great elasticity. 

When it i§ desii'ed to apply several coatings of leather 
varnish in succession, each coating must be allowed to get 
perfectly dry liefore applying tbe next ; othefwise uneven 
coating will result. 

(JEOSSV VARNISHES 

{(riossff HlaH' Lciithn Varnish) 


Boiled oil .... . 

200 

Powdered umber .... 

40 

Asplmlturn ..... 

80 

Oil of turpentine . 

200 

• (JPd) 
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The boiled (linseed) oil is heatiid somewhat strongly in an 
iron ])an, alon^ with iIhj umlx'r and asphalivirn, aiuY stirred 
until ail is dissolv(‘d, the tiiipentiiie l)ein" thin sLirred*in. 
ddie varnish should be fairly viscous. On leather it fo'rms, in 
a l‘(!W hours, ;i, line glossy coating of great durability. 

WTAOII) UOOT-LKATHKK VARNISH 

As the name implies, this prepai ation is free from acid. It 
forms a kind of stain, containing tlu; luKiessary adhesive sub- 
stanc(^s to euabl(‘ it to stick pro})erl\ to th(‘ h'atlior. It is 


prepared as follows • 

Powdm-cHi gall nuts ... . 50 

Logwood ...... 80 

Water ... . . 200 

These are hoik'd for two hours, tilteied, and 

Syrup 200 

Green viti'iol ...... 80 

are dissolvi'd in the liquid, which is lu'xt b )ilp<l untd il begins 
to thicken, whennipon a solution of 

Kuby shellac 1 

Alcohol ... . . 20 


is added and well stirred in, the licjuid pioduct being then 
filled into bottles. 


lU.ACK liKATHKK VXRV'SH 

Caoutcliouc . . . . 

Petr()ieuni .... 
Carbon disulphide .... 
Shellac ...... 

Jioije black 

Alcohol . . 


100 

100 

100 

400 

200 

2000 
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The caoutchouc and c.aj'hori disulphide are placed in a wc'll- 
atop^toTcd flask^and left to staiid for sevfual days. As soon as 
th« caoutcle^uc has swollen up, th <3 petroleum is iidded, with 
the spw'it, and followed hy the finely powdered shellac, tht‘ 
whole heine warmed to ahout 122 F. \s soon as the litjuid 
seiMiis fairly clear, indicating that all the suhstanc('s ai‘(‘ dis- 
solved, tlie hone black is added, with vigorous shakiiiu:, and 
th(' varnish is immediately filled into bottles, which an' 
tiehtly closed. 

This varnish drii's rajiidly, and forms a smooth, fairlv ('laslic, 
deejj black coaim^^ on h'ather. 


H\K\KSS VAKNTSH 


Hrow n sbellat* 

d7() 

Venice tin'jientiiK' . 

\\)() 

Alcohol ... 

11)00 

Lav(‘ndei oil 

()0 

Fani]) black . ... 

30 


HLVCK HAHNKSS VMeXISH 


Shellac* 

21 

Sandarach 

4 

Flenn ... 

« 4 

Venice turpentine . 

16 

Oil of turpimtirie . 

1*2 

Alcohol ..... 

iOOO 

Lamp black . 

40 


The re^yns and iuipentme«are mixed with the oil of tur- 
pentine and heated to boiling, the alcohol beinjjj stiru'd onto 
the cooled mass, and followed by the I^inp black, • 



15-2 


'J’HE MANUFACTrUK OF LTIFllK’ANTS. 


BLACK VAKNISII FOR BELTS 


Shellac .... 

. V 100 

Pine resin 

. 

Venice turpentine . 

50 

Oil of turpentine . 

40 

Alcohol .... 

1000 

Lam]) black 

40 


Wlion ap})lied to h(‘lLs, this vartiisli, which is fairly (‘lastic, 
soon forms a fine uniform coating', which dries rapidly, and 
floes not easily crack, even when the leather is sti ongly lumt. 
For this reason it is very useful for hoot leather. 

ELASTIC LEVTHER VARNISH 

{Fhwihlc nine Varnifili) 

This varnish, which has a heautiful blue ^loss, is ex- 
tremely flexible and very durable, is prepared in the follow- 
manner 

Prussian blue is boiled with linseed oil. tlu' him* hein^ 
powdered, dried, and introdue(*d into an iron pan containing 
th(‘ heat(‘d oil. The proportions iire ; — 


Linseed oil 

. 1000 

Boih’d linseed oil . 

100 

Prussian hliu; 

200 


When the blue has heeii stirred in, the mass is ipiickly 
heated to sv'ch a high temperatureHhat the linseed oil begins 
to give olf fui'ies, and sometimes takes fire. In view of the 
latter contingency, which is u'ndesirable, a sheet^iron cover*, 
is held in readiness to })lace on the pan and, extinguish the 
flame. 
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This operation of boiling the Prussian blue and oil together 
is accompanied.by certain chemical reactions, which have not 
yelf been cl<\sely invtistigated ; the linseed oil turns dark 
brown 'to black, and thickens. To jirevent the blue from 
■settling down, the liquid is repeatedly stirred. 

After boiling for several hours — three to four being gener- 
ally sulHcient — the mass is left to stand at about thi' lioiling 
teiufierature of water. The undissolved portion of the Prus- 
sian’bluo sinks to the bottom, leaving the liquid clear, but so 
dark in colour that it appears black, even in thin layers. It 
is poured into bottles immediately. 

To obtain successful results in this proci'ss, ib(‘ following 
points should be observed 

Only the finest grades of Pru.ssian blue should bo used, 
til'* commercial name for this ijuality being Paris blue. The 
value, of a sample' of this blue may be estimated by its great 
weight, and by the peculiar metallic lustre on the surface of 
fracture when a lump is brokmi across. 

The lighter colouri^d “Berlin blue,” which lacks the 
metallic lustre, often contains only 30 per emit., or (‘ven less, 
of the active substance. It is highly important that the blue 
should be tborouglily dry, since only when this is the cas^ 
is the product successful. 

The varnish should always be boiled in a ])ot containing 
the residual blue from a previous operatioji, -iince this 
enables the residue to lu' utilised, 

» To apjily this excellent varnish to leather (which latter must 
not have been previously blacked or polished], a suitable 
quantity of the varnish is warmeli in a pan until fairly thin, 
and then laid on the leather hot. The resulting (bating is a 
dijcp blue-black, dries overnight, and will stafid the action 
t)f the wealher perfectly. Tlie h'ather can be Irmt to U(jiy 
extent without injury. 
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C’AOlTT(‘HOlT(’ VAItNTSH 


{OrtltfKiry Caontcluuic Vanikh) 


(^'aoutchouc .... 

.10 

iVtroleum 

20 

Oil of tur))e.ntmt‘ 

10 

Roiled linse'sl oil . 

500 


T}u; (uoutuhouc is tirsl (iissf)lv(Ml liy warmin<; with the 
petrolcMiiii and oil of turjientine, the boiled od hein^ added 
next. If the vainish is to l)e black, 50 jiarts of fine lamp 
black aie stirred in. 


Kn\STi(’ (Monrcnoiic varnish 

Keliinal ])ine resin . . . . 10 

Oil of turpentine . 5 

Oaontchoiic ...... 5 

Jjinseed oil . . . . 10 


The pine resin and oil of turjx'iitine are ineltful together, 
the caoutchouc and lins'sid oil heme then added, and the 
whole stiri’ed until a uniform mixture is ])roduc('d When 
applied to leather this varnish will loii;^ remain elastic, even 
m the cold, without crackiiiit. 

CAiVereiiDim v \ unisit kok uunnKU smoks 


^laoutchouc ...... 70 

Refined pine resin . . 140 

Oil of turpentine 250 

Rone*black ..... 20 

« 

The caoutchouc and oil of turpentine are heaiftd to^etliei* 
somewhat strongly, thi* resin being then, melted in the 

^..1..*: — « T ui..,.i c.fiv.w.u ..,4^ 4 1,.. iw.4 
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CAOUTOHOL’C JiKl*yViniN(} VAllNISH 

0 

Caoutchouc ...... II) 

’ 70 

The caoutchoui*, and benzol are placed in a carefully closed 
dask, which is (‘xposi'd to sunlight until solution is exnnplete. 
This varnish is hi^lily suitable for repair! n;^f worn ruhlxM* shoes 
and \vaterpr(jof coats The dainaj^ed parts are painted over 
with th(i varnisli, and tlie f*d^e.s ol craidisare ])nissed toi^^ethe.r 
and held for a tew minutes in that position. 

, ASrUVliTUM VAKN’TSn 

Syrian asphaltiim (bitumen) is a substance very insuscep- 
tihle to the iiction of chemicals, and is dislinj^niished by a 
nandsoine black colour, both of which }>ro])erties render it 
extrt'inely suitabh' for us(‘ in varnislus lor leather, wood, 
metals, etc ,A varnish suitable foi all piirjioses can be ob- 
tained by shakm^f iqi th<‘ finf‘st Syrian asplialtiim in a flask 
with rectified oil of turpcmtine, the two be,in^^ left in contact 
until cinnplett^ solution can be assumed to have occurred. 
The flask is left to stand for a W(;(‘k longer, to enable any un- 
ilissolved matter to s*‘ttle down, the supei-natant liijuid being 
afterwards pouKul off from tin? siidirnent. l! necessary, the 
solution can be. thinned down with i»il of turpmitme' the 
thinner th(' coating on tin* leather, the higher tne gloss 


LiyClD ASt’IIAl/riiM (lliOSSV VAKMSH 


Syrian asphaltiim . . 

10 

1 

Oil of turfientine 

10 

Tetrol^nim * . 

10 


are plactid*m a sed flask and left to stand for sevmal days, 
with ri'iieated shaking. Meanwhile 
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5 

are rubbed down together, and then incorporated with the* 
asphaltuin solution by stirring. The finished varnish must 
be filled into tightly closed bottles. 


Lamp black 
Linseed oil 



CHAPTER XXX 

bKA'rHKR Softening Pkepakationh 

These preparations an^ used for the purpose of preserving 
the leather, making it soft and flexible, and jireventing the 
penetration of water. Such of them as are fluid and of an 
oily nature, are simply rubbed into the leather with the hand 
or a woollen cloth, whilst the more solid ones must first be 
liquefied by heat. 

In all circuiiistauces it is advisabh; to use these projiara- 
tions, whether liquid or solid, in the warm, since in this 
condition they penetrate much farther into the leather than 
when us(‘d at the ordinary temperature. 

The first time of using, it is advisable to leave the leather 
to stand in a warm place, until the gloss produced by the 
preparation has disappeared, i.e. till the preparation has 
betm fully taken up by the leather. 

It is a widespread error that wet leather cannot be greased, 
but ought first to be tboi’oughly dried. This is incui 'i‘ct, and 
besides, the leather gets hard and brittle indr\ing, and then 
takes a long time to resoften by the aid of greases. 

Wet leather, on the other hand, is in a very suitable condi- 
tion for greasing, all that is necessary being to wipe it over 
with a dry cloth until the grease will stick, and t^en to rub 
the latter well in. Dicing can be conducted at ..ho ordinary 
^jsmjieratun^, or with tlie aid bf heat, without the leather 
getting ha^’d oi^ brittle ; so that under these conditions it 
fully retains its flexibility and softness. . 

* ( 157 ) 
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SOAP GRKASK FOR ROOT ITPPKKK 

One hundred })arls of soap are dissolved ifi 1000 of water, 
and 100 parts of } 4 lycerine, 2o of heef tallow, H-O of fish^oil, 
and finally 20 parts of colopliony aje added. TIh' whole is 
boiled for sonu' lime, and then stirred until cold. 


HARNESS (iRKASK 


Soap . . ... ^ 

Sugar . . ... 2 

Water ...... 4 

Potash ... . 1 

Rape oil 20 


The solids are dissolved in the water, and stirred wuth the 
rape oil, in the woirm, until a uniform mixture is obtained. 


GLOSSY WVnORlMtOOK (iRHASK 


Wax ... . . [ 

Soap . . . . J 

Tjamf) black . . . 

Oil of turpentine 5 

Pish oil .... 20 


The wax is dissolved in the oil of turpentine by tlie aid of 
warmth, the*Voap is scraped and added, follow'ed by the fish 
oil (still in the warm), and rtnally by the lamp black. 


WATKRPROOV LRATHF.R GRF \SK 


Oleicracid 


24 

Crude s^jearic acid . 


0 

^\mmouia soa[) 

• 

18 

fannin extract 


3 

aler . 


24 
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The; oleic acid and crude fitearic acid are meilled tog(;ther, 
the anfSlonia soap heiiij^ th(;n added liy de.'j^reos, followed by 
tho^taniiin (;xtract, and Hnally hy the water. 

The twnmonia soap is produced hy adding ammonia to hot 
oleic acid, until the smell of aanmonia no lonj^er disap])(‘ars 
after prolonjjfed stirrin^N and the whole has s(*t to a j(‘lly. 

By adding to this grease a solution of "A parts of }:;reen 
vitriol in G of wahu-, it is stained a deep lilack, and is then 
admitahly adapted for application to shoe l(;atln‘r. 


WATKKPkOOK liKV'I’HKIf (IKKASI-’. 


Wax 

30 

.\sphaltuni 

10 

Oil of turpontiiu’ . 

50 

Linseed oil 

100 

Olive oil 

100 


The wax and asphaltum are dissolved in the warmed oil 
of turpentine ; and tin; olivi; oil and linseed oil, liavin^ Ixieii 
h(;.ited together, are poured into the solution, the whoU; lieing 
mad(' hoinogeiuious liy stirring. 

GLOSS KOR GUKASKI) LKA'l'nLk 

i Ruby shellac . . ‘2()l) 

Alcohol (9;") p(!r cent. ) . ^ ]0()() 

The shellac, is dissolved, in the coui^e ol a f(*\s davs, hv 
re,})eatedly shaking it up in the spirit, in a bottle that is siored 
in a warm place. 

2. Marseilles soap . . . 2.0 

Alcohol (95 })er cent. ' . . . 400 

Glycerine .... 40 , 

'The two solutions are mixed together pind united with a 



THl'; MANTTFACTrUK OF LUFKIOANTe:. 

scjlution of f) })arfcs of nigrosine in 120 of gpirit. This addition 
gives the gloss a beautiful black colour. 

FISH on. liF'VTIIKK ORE ASF 

Fish oil — of itself an excellent softener for leather— is, in 
many casi'S, ju-ecluded from use by its highly disagreeable 
smell. To l emove this defect and enable the oil to ])erietrate 
readily into the leather, the oil is stirred up with a solution 
of tannin, until the smell has disappeared and the entire mass 
has assumed the consisti‘nc\ of butter. 

It is tlum l(‘ft to stand, th(‘ fat is separated from th(5 watery 
portion, and is tlum treabal with a very small quantity of car- 
bolic acid, which pn^serves the refined oil from going I'ancid 
in storage,. Tlu^ proportions us(‘d are : 


Fish oil 

100 

Tannin .... 

2 

Water .... 

10 

(Sirbolic acid . 

50 


(i UKASE FOR WADI NO ROOTS 


Spermaceti ...... 20 

Wax . . . . . . 40 

Pine resin ...... 30 

Tui’pentine 50 

Linseed oil . . . . . . 100 

Fish oil . . . . . , 200 


The wax,-' spermaceti, and ])ine resin are melted togethm’, 
the turpentine being then added, followed by the linseed oil 
and fish oil, the* whole being heated to the . boibug-point of 
water ahd stirred fir half an hour. 
inn^J 
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lf)J 


RESIN GREASE FOR LEATHER 


line 1 ‘esin .... 

10 

Oil of turpentine 

3 

La rd 

30 


. The rt'siu is dissolved in the oil of tur])entino by the aid of 
heat, the lard bein']; tlien added, and the whole mixed to a 
uniform mass by continued stirring, after which it is left to 
cool. When endeavours are made to expel tlie oil of tur})en- 
tine by protrae.ted heatinj^, this can only he done without in- 
jury to the product, })rc)vid(Hl the* temjK'rature employed does 
not exceed about dob' at which Uunperature the oil of tur 
pentine will vaporise. V(5ry quickly without tin* fat beinj.,^ af- 
fected. Any higher Uunperature, however, partly decomjjoses 
the fat, and foi'ins })roducts that woidd injure th(i leather. 

For leather subjected to frequent bending, this grease is 
unsuitable, but it is very useful foi* hanu'ss. belts, etc. 

(' vorroiiorc gueask 


Caoutchouc 

H 

Oil of turpentine 

H 

Lard 

10 

Fish oil . . 

50 

Tallow . 

10 

Lain]) black . 

‘2 

Tbe caoutchouc isdissolved in the wanned oi 

1 of turpentine, 

and the liltered solution is poured into the melted fat, which 

has previously been stirred up with (he lamp 

black. 

PATENT OAOUTl'HOpi: CREASE 


Caoutchouc 

1 

Oil of turpentine 

5 

Frown sugar .... 

40 

Sulphuric acid .... 

5 

Rape oil , 

40 

Bone black .... 

■' s 
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Tlio caoutchouc is dissolved in the oil of turpentine, the 
su^uir and l)Oiie l)lack are treated with the sul])huric acn^iri the 
warm for S(‘veral hours ; the two mixtures an^ united, inked 
witli the I'apf* oil and lu'ated for an iioui*. 

lu-rntOTinuM .iklly as a (jukask and mikskhn ativk 

Petroleum ]ell\ is an exceed inj^ly valuable emollient for 
any kind of leatliei, since the V(‘r\ hardest leather can be 
softi'iK'd by nspeatedly rubbmj^ in this jelly till it will 
not take up any more;. \t ilu' saim^ tinu; tin* leather is 
enabled to offer ^n‘at('r resistanci; to the jametration of 
moisture, and is pri'smved from becoming brittle. 

.Another point in connection with which the value of jietro- 
leum ]ell\ has ri^ceivtal too little attention, is lor pi’otecting 
metals from rusting or tarnishing in the air. The best way 
to applv the petroleum pdly is to rub it w(dl over the whole 
surf<ice of the object (c.f/ guns, swoids, etc.) with the hand, 
and tluMi ])olisb over with a soft woolhm rag, using a cousidor- 
abh‘ amount of piessure, till the surface seems (juite clear 
again. Despiti* the rubbing, bowevm-, a vm’v thin layer of 
the peti’oleum jidly remains on the surfaci' of the metal, suf- 
ficient to presi'i've it for a long time Ironi rusting 

PFTllOmU'M .IKI.IA OKKASK FOll LJ.AM'HKU 

Petroh'um jcllx can be used on natural leatluu’ by itself, ^ 
but for black leather the tollowing comjiosition is recom- 
mend (‘d : 

^Vtroleum jelh . 100 

Tjamji black . . . o 

Prussian him* . . 0 

A small portion of the petroleum jc'lly is melted in an 
enanudlcd iron jian, the lamp 'black and Prussian* blue bein^ 
added, and stirred until the mass is uniform. The rest 
pidroleum jidly is afterwards stirred in bydegrei^s. 



ClWVTyM XXXI 

Thk Manitfac riri:r of Decjuas 

The ])ro(luc;L known :is (]n;:fras, or tanner s is dis- 

tin^niished by its jn-opertv of ])(>notratm^' leather with ^o’eat 
ease, and impartiij?<; exticnie softness and suppleness to the 
same. Henee, wlien it is desired to main* hard l(‘atlior soft 
and ilexihh', dettras foiins the hesi means foi (dfecting the 
purpose in view . 

Jiefort' the ])iop(‘tti(‘s ol tfie fats had been more closelv 
investi^nit('d, dej^oas was jin'pari'd in a very p(‘cu]iar manner, 
owiiij^^ to which circumstance it was onl\ obtainal)h‘ in small 
quantities commercially, and was hii;h in pruje. Even now^ 
that it can b(‘ jtrodiu'ed in an\ qua.ntity, the jiriee is still com- 
parati\ely hi^h, so that tlu* process is a very profitahh* ome 

De^O'as is only fa,t in a stat(‘ of emulsion, i.c. fat distributed 
very finely in a lapiid of suitable character, su as to form a 
•mass of the consistency of ointnumt or bntt('r. 

Th(' chara(;teristic leaturc* (>1 ^ood d( ^ras i*- th#bl it is vci \ 
readily absorbed b\ leal her to which it is ajiplied, a nd such 
leather no longer lieat^whetj pded up in luaijis, but in a Himrt 
time ap])('ars to be uniformly impi (•-^malcd with the mass 

I'KODIUtTION OF DFOHAS AS \ ll^-l’KOOmT IN ^rU\l^^; 

SHWIOV 14,ATHFai 

In the miinufu(^;ture of shamo\ leather the suitably prejiare'd 
skins art* sprayed wafli fish oil and throwm jnto hea.jis •Owmj^^ 

• ( 1 lid) 
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to the incipient ch'composition of the fat the heaps soon grow 
rather hot ; and after a certain time the skinr are pul'uhrough 
a fulling ])rocess, and finally treated with a 10 per cent, solu- 
tion of potash. There then forms a white liquid, in whiclf 
the fat is found to Un distributed in the form of exceedingly 
fine drops. 

This liquid is tnjated with sufficient sulphuric acid to 
neutralise the potash, whereu))on t))e fat collects on the sur- 
face, as a dirty white or yellow to hrown mass, of rather 
mild flavour, and specially a(ia])ted for softening tanned 
leather, which absorbs it greedily. 

In many woi ks, skins are shamoyed for the sp(‘cial purpose 
of producing degras, inasmuch as, afU'r l>eing fulled and 
treated with potash, th(i skins are resoaked with fish oil, left 
to heat, fulled, and treated again with potash, this cycle of 
operations being lepeated unlil the skins drop to ])ieces. 

I’liODOCTlON OF ni’:OU\S FUOAI FISH Oli, 

A miKjh simpler iiielhod of producing drgras, however, is by 
emulsifying lisii oil in th(5 following manner : A solution of 
potash (10-20 per c(‘nl. sliength) is boiled in a roomy pan, and 
fish oil is run into the hot lujuoi, as a very thin stream, from 
a tank overhead, the water bi'ing kept stirn d by means of 
paddies, t'tc. The quantity of fish oil used must he determineef 
in each case. Of some kinds as mnch as 50 ])er cent, of the 
mass in tlie pan may be taken, hut in others, again, a muyh 
smaller ])ro])ortion must be used. • 

After all the fish oil is in, the stirring is continued for a 
consider*^, ble time, and the mass is heated further, samples 
being drawn at intervals. When one of those sarnjde^ no 
longer separates into two lasers on being left to stand for some 
time in a high test-glass, but foi’ins a homogeneous milky 
liquid, tlie operation is comjdete. The finished degras is then 
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stirred whilst cooling, until it begins to grow viscous, where- 
upon ijiis poured into the sale packages. 

;n the major'ty of cases the above procedure will give very 
favourable resfults, and a product fulfilling all requirements. 
With some kinds of fish oil, however, all attempts to })roduce 
a good degras an; in vain. The heating and stirring may, for 
example, be continued for liours, but the resulting mass will 
give up a large proportion of its fat on standing. Hence one is 
forcq^ to conclude that certain kinds of fish oil are incapable 
of forming an emulsion with potash solution. It is th(‘refore 
always advisable to test the suitability of the fish oil by treating 
a small quantity with j)otash solution in an enamelled pan, 
with constant stiwing. 

Fish oil that will not thoroughly emulsify with potash 
solution may be miixh; to do so by first heating some weak 
caustic soda in the; pan, and stining the oil with this until it 
grows milky, which done, a. very strong solution of potash can 
be added, and stirring continued so long as a drop of fat can 
be detected in the liquid, whereu])on the already mentioned 
test is applied. 

The modm upcrandi is as follows : A 1 percent, solution of 
caustic soda is pn;pared by dissolving drum soda in the pan ; 
and the fish oil and ])otash solution are stored in two over- 
head tanks fitted with taps The potash solution, it may 
be stated, is prepared by mixing potash and water in equal 
amounts, and stirring them, at frequent intdjvals, during 
twenty-four hours, at the end of which time the solution is 
foured off from an\; iindissolved residue and transferfod to 
the tank aforesaid. 

The soda lye having lieei^ heated to boiling, tlie oil tank tap 
is turned on tar eiiougli to allow a stream of oil* about the 
tlfickness of a pencil, to run yito the pan, the contents of 
which are k(;pt well stiiTed all the while. When all the,Dil 
is in and fhe li^id bus become milky, the potash solution is 
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also run in as a Uiin stream, and the whole stirred until a 
satisfaetory sample is obtained. 

To obtain a product of greater consistency, a soiiiewl^rat 
lar^^er propfu-tion of caustic soda must be takt^n, the solution •' 
b(;in^" madi'. J \~2 per cemt. stnin^th in place of J per cent. 
The exact amount, however, must be ascertained by a pre- 
liminai v ('xj)erim(;nt, since an excess would j^ive- a jiroduct 
nioie like soa]) than ointment. ^Pbe degras sliould be of 
sucli consistencN that it can be easily ajiplied to b'.atber 
with the finger and lie rapidl\ a.l)sorbed by the material. 

OLKIN nnoKAs 

Olein or ohne acid, the by-jirodiict froni stoarine candle 
works, (ian be v('ryadvantag(‘Ouslyemployed in tlie ])r(‘paration 
of a very useful degras, though om* inferior to that obtained 
from fish oil. The ni(‘thod of ])rr‘para,tion is th(! same as for 
fish oil degras, the olein being run into the boiling caustic soda 
lye; hut tin' milky stage is generally i cached more quickly. 

If the quickly cooled sample shows the limslieil pi'oduct to 
be too fluid, a corrt‘sponding quantity of ohiin soap is added 
to th(i hot mass in the pan 'I’o enable this soa)) to dissolve 
rapidly and without remainder, it must be cut into fine shreds 
and stirn'd until not the slightest white fragment of undis- 
solved soap can be seen in the sanijiles, the latter being quite 
homogeneous. 

Some practical men look upon brown degras as Ix'ing 
stronger than that of lightiT colour — an ojiinion that is de- 
void of foundation, the colour being de.ived solely from the. 
use of some dark fish oil ir» the manufacturing process. 

However, the desire of consumers to have a dark-coloured 
degras can by easily gratified by suitably colouring the con- 
tents of the pan whilst still hot. The best means f;or this pur-,, 
pqwe is a very strong decoction of tan or tannin extract. This 
solution poured into the degras as a thin stream, and stirred 
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until the wliolo mass has acquired an oven colour. In this case 
also it ji' desirable for the buttery consistency to he retain(*d. 
WJjen a good s*ample of degras is spread tliickly on a sheet 
of glass and Ifcld up to the light, it should have a uniformly 
translucent ap})earance, without exhibiting lighter or (lark(ir 
patches. 


MLAOK Dl'XJKAS 

Tljis })roduct is obtained hy stirring de'gias up with tan 
or tannin extiact, and then, whilst still hot. adding a small 
quantity of gro(‘n vitriol solution, follow od by protracted 
stirring. The' whole mass quickly stains a dt‘ep l)Iack, and 
the product is highly suitable for greasing black leather, which 
is (hisirod to bo su})pl(‘, and not to become hard and brittle 
when w(‘t. 


DFXJUAS l-'KOM WASTK FAT 

By suitabh' treatment, any fat that is almost unfit for other 
purposes, owing to the ])rosence of impurities, can l)e con- 
vortiid into degras. Thus, a useful and profitable degras is 
obtained from the dark and ovil-smellmg fat recovc'red by 
boiling lionos in an advanced state of decomposition. For this 
purpose th(! fat is h(‘al(‘d to 250 -2()5 K. in a pan for half 
an hour with*constant stirring. A very disagreeable smell is 
given off, and the contents of the pan are next stirnal up with 
1-0 p(M' cent, of per cent, soda solution, foWowa^d by the 
^)0tash as already di^scrihed. In this w'ay, and without any 
soap for thic'kening, S, hrowui degras is generally obtaiiu^ that 
will do all that can be reasonabl^f expected of it. 


THK END 




INDKX 

Aci4 li(]Uor in resin still, h 5. Axle oases for heavy waggons, 60, 

Acids, fatty. Fatty acid'-. j 51. 

Albumin in luhneants, 105. , Axles, (iiiiok-running, gieasoH for, 

Alcohol for purifying raj)o oil, 114. , 100. 

Alcohol in leather softeners, 159. 

Alcohol in leather \arniKh, 150, Beechmit oil as lubricant, 26, 27, 
151. HO. 

Alcohol, purifying oil with, 110. Beechnut oil, melting and setting 
Almond oil as a lubricant. 111, 114, points of, i:h 
115. Belgian blacking, 144 

AinericHn caoutchouc grease, 60. Belgian cart grease, 101. 

American iijacliiiic oils and greases, Belgian palm oil grease, 60. 

104. Belt viirnisli, 16J 

American palm oil grease, 49. . Belting grease, 101. 

Aniinoniasoap in leather softeners, Belting grease, Schuckart’s, 105. 

15H, Beux-ol for cleaning machinery, 

Antacid hoot-loathor tarnish, 150. 125. 

Anti-friction greases, 58 I Benzol fm- cleaning rags, etc., 126, 

.Application of lubricants to ' Beu/ol for loliumg hono oil, 1 12 
machinerv, U6-12.‘{, ' Benzol in leather varnish, Jv55. 

Arachis oil. (.J round-nut oil. Berlin blacking, 110. 

Asphalt lac in blacking, 142. Berlin hliio in leathei vatnish, 158. 

Asphalt residuf in resm still, 85. ■ Bitumen in leather varnish, 155. 

Asphttltum as a lubricant, 1 1,29,68, ' Bla<’k degras, 167. 

Asphaltum axle grease, 68. : Black hurnoss vsii-uish, 151. 

Asphaltum glos.sy liquid vaniish, , Black leather vaiJOsh, 150. 

156. I Black polish in sticks, 18H. 

Asplialtiim iij Icathi'r varnisli, 149, ; Black varnish for belts, 152. 

155. * Blacking, 1:46-148. 

Asphaltum varnish, 155. . Tklacking — 

Axle grease, Fiiglisii patent, ^02, , Asplialt lac in, 112 

Axle grease, graphite, 64. ! Belgian, 144. j 

Axle grease, patent rosin oil, 90, 91. i Berlin, 1 40. 

.Axle giease, wool fat, 109. i Bono a.sh in, 14?». 

Axle giease?, 80, 42, 51 6.8, 64, 70*.*, Bone black in, 188, 1,89, 1 10, 141, 
Axle greases for dilTferent soason.s, 142, 111, 146, 147, J4H. ' 

87, 8tf, 40, tT. I Baoutcliiiuc in, 141. 

(lliSI) 
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IJlackmjj; -c;ntt. 

Kerrocuuiidt', J47. 

Fiah oil in, IHM, 141, 144, 145, 
147, MR. 

Galliiuts in. Id'.), HP). 

Ohio, 140 
Ohvoriuc, 145. 

(llu'orinn in, 100, 1.17, 145. 

(tivi'Ii utinol in. Id.), 140, 147. 
(Imn in, 142, 14(1. 

( )iitLn[) Mclia in, 142. 

Hanoverian, IdO. 
ludigo-cannino in, 144. 

Iiuligo in, 111, 145, 147. 

Iron, 147. 

Lamp hUu'k in, 142, 145. 

I <urd in, 144, J 15. 

Lignite, 14d. 

Liri.soecl oil in, 141. 

Liquid, 140. 

Logwoc'd exiiaot in, 140 

Lo\vn\, no. 

■< rj>ons, Id'.). 

Nitric acid in, 117. 

Niti'o-bi'in^ol for si'onting, 142. 
()li\c oil in, 142, 140. 

Fans blue in. 147. 
potash in , MI . 

I’otassiiini hichroinate in, MO. 
Pot.issiiiin forrocyauido 111, 147. 
Potatoes in, 144, 

Prussian lilne in, 142, 145. 
Shellac, in, M7. 

Soap in, Id'.). 

Soda in, 1 dH, Ml , 

Spormaceti in, 142. 

Spirit in, 147. 

Starch in, Id'J.' 

Sugar in, 1 11 ,^140, 147. 
Siiliihiiric acid in, IdH, Id), MO, 
M1„114. 115, 140, M7, MR. 
Syrup 111 , IdR, Id'), 140, 141, 142, 
145, M(), 147, 14H. ' 

Tallow in, l.dH. 

Tan in, MOf 147, 

Tauum in, 14"^ 

Turpeiitini* oil in, IdM, 141 

J42. 

Vd^nna oil, IdS. 

Vinegar i|^, 140. 


Bla king —cunt . — 

Water in, IdH, Id'), 140, Ml, 142, 
I4d, MO, 147, I4H. 

Waterproof caoiitclioiic, 141. 

Wax in, IdH, Ml, 142 
lllaeklead. See (Irafdiite. 

Hleacliing hone fat, 'JG, 1)7.' 
Hleaehing neatsfoot oil, 04. 

Bleaclung oil, 1 10. 

Bleaching olive oil, 70 
Ble.icliing powder for refining oil, 
114, 115. 

Bine patent grease, lOd, 

Boiled oil in leather varnish , *40, 
152, 154. 

Bone asli ill blacking, 145. 

Bone b)a<‘k in blacking, IdH, IdO, 
140, 141, 142, 144, 140, 147, 
148. 

B(*ne black in leather softeners, 
101 . 

Bono black in leather varnish, 150, 
151 . 

Bone Idack, pte]>aration of, 13d. 
Bono fat greases, OH. 

Bono fat preparation, etc., 05-00. 
Boik' fat, punfviug, -d. 

Bone oil as a liihricant, 00,05, 111. 
Bone oil, refining, 1 1 2. 

Bones, earhonising, Idd. 

Boot uppers, soa]) grease for, 15H. 
Booth’s patent grease, dO. 

Laoiitohouo. 14, dO, 50, 00, 0.1, JOl, 

111 . 

(’.aoutchoiic adhesiofi grease, GO. 
Caoutchouc and fat grease, Gl. 
Caoutchouc Hiid guttaperclia grease, 
01. 

Caout -hone axle grease, )>1. 
Caoutcliouc, blacking, waterproof, 
141. 

Caoutclioue grease, Amencan, f)0, 
Caoi^tcliouc grease, Doulon 
Caoutchouc grease for driving holts^ 

. » 

Caoutidiouc in blacking., 141. 101 . 
Ca<Mitclionc grease for leath 
Caoutehoiic in I/;atlior, softeiuTs,, 
101 . 
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Gaout.cliouc iu loaiilier varnish, 150, D^gras, manufacture of, llilMOT. 

154, 155. Doulon’s caoutchouc groaRO, 69. 

(’aoutcii’ouc leafier varnish, 154, Drechsler's patent graphite lubri- 

155. I eating powder, 105. 

('aoutchonc liihncants, 59 Oii. I Driving belt grease, 101. 
Caoutchouc machine grease, 59. Drop-cup oiler, 

Caoutchouc repairing varnish, 155. Dr\ distillation of resin, SJ. 
Caoutchouc varnish for rubber Drying oils, 17, l!^. 


.slioos, 154. 

Carbolic acid iu leather softeners. 

1 00 

Carhon disiil})hide in leather var- 
nish, 150. 

Carbon disulphide in lubricating 
oil, 111. 

Cart grease, 51, 101. St'*' also 

.Axle grease 
Castoroil, 41, 105. 

Castor oil grease, 41*. 

Caustu- potash method of refining 
oils, 7-‘i 70 

C austic s )da in reliuiug oils, 75. 
Causti ■ soda in retnnng tallow. 21. 
Cliardon’s s()a[) giease, 50 
Chemical luhncaiits, n, 10. 

Chemical [iroducts as luhricants, 
H0-9S. 

('leaning oil rags and eotton waste, 
125, 127. 

('lockniaker’s oil, 7‘^, 1 10-115. 

('oal oil, .10, 00, 

Coal tar 104. 

C'lal tar nil, HH, 100, 

Cocoiiiit oil. lOs. 

Coconut oil, melting and setting 
points of, 12 
Coconut oil, refilling, 24 
Cog-wheel grease, 100. 

ColiesKpi oils, 

Coil’s patent lubricating oil, 101. 
Colophony, 1(0,10.5, 109 .SVr also 
liosin. 

CoKuiring matters ftir greases, 102, 
100 , 100 . * 
Colza oil. Seti ilape oil. 

Qjrrosion hy fatty acids, 44, (lO. 

, Corrosion hy^ lubricants, 10, 17, .50.* 
Cottonseed oil, 27, 105. 

Cotton wa!4.e, ckvitniig, 120, 127. 
Cotton waste, .storing greasy, 127. 


Eagle oil, 107, 

Elas ic caouOdiouc Minus! i, 151. 
Elastic leather varnish, 152. 

Elemi 111 IcatluM’ varnish, 151 
Emulsions, iisc of, 40. 

I'higlish patent a\le grease, 102 
E\'trae(.ing oils, OH. 

P^.’it and caoiilchoue grease. 01. 
l?’at and resin oil lubiieants, K9- 
92. 

Fat, waste, degras ftom, 107. 

Fats — 

\s lubii-ants, .0, 9 12, 15. 19-24. 
D«'*gras irotn wau.e, 107 
(lambierfat, 101 
ITorsc, 12, 22, I'L 
Pork, 12, 22, II. .5 5, (il. 

Setting ])onit of, iO-1.1 
Spermaceti, 1*5. 2:5, 142. 

Stearin, 10. 

Tallow, 12, 19, 20-22, .57, HH, 09, 
10, 41. 17. 4H, 19. 50, 51, 57, 
00, 01, 01, H2, HO, H9. 101, 105, 
109, 1.5S, 1(,1. 

Woo', 109. 

P’ats used in lubricants, 19 24. 
Fatty acids in refined ods, 71. 
Fatty lubricants, H„ 15. 

Fattv nil for elocks', 111. 
Ferrocvanidc bhu-king, 1 17. 

Fish oil, 101 

Fish oil. Se,e also Train oil. 

Fish oil in blacking, 1;5 h, 141, 144. 
1 15, 1 17, 14H. 

Fish oil 111 leather .softeners, 15S, 
1(H), 101. 

Fish oil leather grease, 100, 

Fish oil, making degias from, 104, 
105. 1 

b’lnxible blue varnish, lv*'2. 
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FlnidiU and consumption cjf lubri- 
cants, IdO. 

Fluidih of lubricants, (5, 7. 
Frankfort black, preparing, IdS. 
French palm (ul grease, 4!1. 

Fi-ench tallow grease, 41. 
h'rictional rc'sistaiicc' and lubrica- 
tion, 2-'i, 11. 

(lallnuts in blacking, IMP, 1 Hi. 
Gallnuts ill Icatlier vainishcs, IbO. 
Gamliu'r fat, 101. 

Glass, ])()wdi'red, in lubricants, 101. 

( I lobe oil, 107. 

<} lossy \arnisb, I 10. 

Glue, ()0. 

Glue blacKing, 1 10. 

Gly CO line, 101. 

Glycerine blacking, 145. 

Glycerine m blacking, I Wl, ]:i7 
1 15. 

Glyeenni' in leather softeners lbs 
150. 

Grapesi'ed ( 111 , nndlingand setting 
points of, IH. 

Graphite, ‘H, 04, (>5, 105. 

Gra[)bite as a lubiicant, 15. 
Graphite axle grease, (U, (15. 
Orajihite liihiicanr, DreclisUM ‘s ! 

105. ’ j 

Grease, autumn, d7, Ms, II, 47. I 
Grease boxes, 1 1(1, 117. j 

Grease for wading hoots, Kio. j 

Grease, spring, ‘17, 3S, 41, 47. i 

Grease, siimiiier, :57, .‘18, 41, 48, 5.5. ' 
Grease, winter, :17, 88, 40, 17, 4!S. I 
Greases ; — 

American eaoiiuehoiie, OO. 
American inafthinc-, 101, 

.American palm oil, 10. 
Anti-fnctioii, 5.1. 

Asphaltum axle, O.l. 

Axle, 87, 8S, 80, 40. lJ-51. 01, ¥:] 
54. 101. 

Axle, foi hi'avy waggetns, 50, 51. 
Axle, Fiiglish^natent, 102. 

Axle, graphite, 04. ^ 

Axle, patent resin oil, 00, 01. 

45xle, wool fat, 100. 

Axles, cp^ek running, HK). j 


( 1 reases — rout . — 

Belgian eart, 101. 

Belgian jialni oil, .50. 

Bolting, Schucktirt’s, 105. 

Blue patent, 

Bone fat, 08, 
liootb’s pateiu, .^u. 

Caontehouc, 50, G(), 01, 101. 
Castor oil, 41. 

Chardon’s, 56. 

Cogwheel, 100. 

Colouring matters for, 102, 103 
108 ’ 
Doulon’s, 59. * 

Driving belt, 1 01. 

Fuglish patent, lOJ. 

Fat and caoutcliciue, ( 1. 

Freneli palm oil, 49. 

French tallo’>.', 11, 

Glos,s\ waterprooi, 158. 

Grapliite, (.4, 05. 

Gutlap('icha, 01. 

IImiim'Ss, 158. 

Iiea\> spar in, 102. 

Lanolin, 100. 
r,(‘ad oloate, 54 , 55. 

Imno in, 00, 101, 108, 107, 108, 

100. 

IjVc III, 5f>, ,57. 

Machine, 51, 04, 05, 104, 114. 
Mineral, 107. 

Naphthalene, 04. 

Ncatsfoot ml, 40 
f’alin oil, 12-51. 

Baratfin and petroleum jelly, 92. 
Barallin ml, 01. 02. 

Patrick’s, 107, 

Petroleum jelly, 02. 

Piston-rod, 100. 

Pitch m, 10.5. ' 

Hallway,, 11, 12. .S'cc also Axle* 
grease. 

Rape oil, 40, 11. 

Itcisert’s, 107. 

Kesin, 01. 

Hope, 00, 01. 

Scliuckart’s, 105. 

Soap, 50 58. 

Soap and tallov^, 57. , 

Soap and petroleum jelly, 109. 
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Greases — coni , — 

Soda^ 40, 41. 

Socra and palm oil, 48-40, 
Sulphur, axle, 30. 

Tallow andCiftstor oil, 41. 

Tallow and neatsfoot oil, 40. 
Tallow and rape oil and soda, 
40, 41. 

Tallow and soap, 57. 

Tallow and train oil, IS, II. 
Tanner’s, 108-107. 

Tovote’s, 107. 

TVain oil, 41 OS, 00. 

Waterproof leather, 15S, 

White patent, 108. 

Winter, 92 OS. 

Wire ro))o, 105. 

Wooden inaeliiivMV, .51. 

Greases, railway. S-r .Axle {-ucmw. 
Greaves, 21. 

Green vitriol in blacking, 180, 140, 
147. 

Green vitiiol in degras making, 
107. 

Gieen vitriol in leather varnish, 
150. 

Gioiind-nut oil, 27. 

Ground-nut oil as liibrie.ant, 70. 
Groimd-niit oil, setting point ol, 
18. 

Guaiaeiini oil, 101. 

Gum arable in blacking. 142, 110. 
Guttaj^iorcha and caontchom- 
grease, 01. 

Gutta)>orLdiR ; s a hi tin ant. 14. 
Guttapercha in hbicking, 112. 
Guttajiorclia polish, 112. 


Hanoverian jilackhig. 1. 10. 

Harness grease, J5S. ' 

HarnesK varni.sli, 151. 

Hea\_N spar in greases, 102. 
Heitinann purifier for waste lubri- 
cants, J2S. 

•Horse fat, 22, 40. 

Hoise fat, melting and setting 
points of, 12. 

H\droehl6rie acM, lefiniiigoil with, 
104, 


Indigo hlaeking, 144. 
Tndigo-earminc for hlaeking, 144. 
Indigo for hlaeking, 144, 145, 147. 
Infusorial earth, 100. 

Iron blacking, 47. 

Ivorv black, preparing, 1.85. 

Lamp hhndN in hlat kiiig, 142, 145. 
Lamp black in leather softeners, 
15H, 101, 102. 

Lamp black in h^atlier xaniish, 
151, 150. 

lianolin axle grease, 100. 

Lanolin liihrieant, 100. 

Tiard. also Pork fat . 

Lard in blacking, 144, 145. 

Lard in leather softeners, 101, 
Lavender oil in leather \ttrnish, 
151. 

Load aeetate, 8.8, .52, 58, 01. 

Load oleate axle grease, 54, 55. 
Lead soap lubneants, 52-55. 
Leather softeners — 

Ah obol 111 , 1 50. 

Ammonia Soap in, 15<. 

Bone i)laek in, 101 . 

Gaoutehoue, 101. 

(’arbohe acid in, 100. 

Fish oil in, 158, loO, 101. 

For boot uppeis, 158. 

GI\eoijne in, 158, 150. 

Harness, I5s 

Lamp black in, 158, im, 

Ijard in, 101. 

I.iuseed oil in, 150, 100. 
Marseille^ soa]i in, 1.50. 

Nigrosine in. '00. 

Oleic :icid in, 1 j8. 

Olive oil in, 150. 

Peti oleum jolly, 102. 

Potasli in, 158. 

. Ih'ussian bine in, 102. 

Resin, 158, 100. 

Shellac in, 150. ,, 

Soap, 158, 150.^ 

Steam* acid in, 158. 

Sugar 111 , 158, 101. 

Siilpliiirie acid in, ltd. 

Tallow in, 101. 

Tannin in, 158, 100. 
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] icallK'i softc'iicrs — 

Tui'peutinc in, KiO. 

'riirpenlint' oil in, InS, I.VJ, lOl 
VViit.crproof. 15!>. 

Wax in, lf)S, 159, HU). 

Leatlin- sofLcninj^ [)i apai afcious, 
lai, l57-ir>-J. 

LeaLlnn’ varnislifs — 

Alcohol in, 150. 151, 15 l!. 

Amacul, 150 
As])lialUnii, 1 19, 155. 

Fell, 15i5 
Fcn/ol in, 155, 
licrlin blue in, 15 >. 

Firumcn m, 155. 

Black, 150. 

Black, for bolts, 152. 

Black lianicsh, 151. 

1 loilod oil in, 1 19, 152, 151, 

Bono black in, l/'U), 151. 
Caontclioiic in, 150, 154, 155. 

( 'arbon disulphidu in, 150. 

' Flasric. 152, 151. 

Klonn in, 151. 

IHcxiblc blno, 152 
(lallmus in, 150 
(;Jos,^_^, N9. 

(ireen Mtnol in, 150. 

Harness, 151 
l.avondor oil in, 151. 
fnii.soed oil in, 152. 154, I5n. 
Lof^wood in, 150. 

Bans blue ill, 15 1. 

Boirob'uin in, 150, 151, 155. 
iJosiii in, 151, 151, 

Rubber shoe, 154, 

SandaiH.ch in, 151. i 

Sliollii’ in. 150 151 i 

.Syrup 111 , 150 1 

Turjientine in, 151. j 

'J'nr^ie.'.iiinc oil in, 119, 151, 152,1 
154. 155. ! 

limber in, 1 19. i 

Water in, 150. I 

Leather varnilihes, 149-150. j 

J^evi^oitin^ liouo Mack, 144. j 

Lignite lilaeking, 14 1. j 

Ligiijifce tar oil, HO. ' 

Lint in greases, 90, 101, 10 1, 107,! 
lOS, 109 I 


Lime in purihing bone fat, 98. 
Jjime in refining resin oil, 84. 

Lime in resin oil hibncants, H5. 
Lime soap residue in resin .stilis, 
84. ■ 

Lime soaps, 102. 

Tjinsi'ed oil in blacking, 141. 
Linseed oil in leather .solteneis, 
159, 100. 

Linseed oil in leather vainish, 152, 
151, 150. 

Linseed oil in Inbiicanis, 28, 57, 
5.S, .5:), 101, 107, 108, 109. 
Li<|uid blacking, 140. 

Lii barge 111 Inlnicants, 92, 52, 5.4, 
54, 01, 101. 

Litharge in purifying bone fat, 98, 
Litharge in piaihing tram oil, 99. 
Litharge, reliiiing oils uitli, 77, 
78. 

Tiogwood extract in biin'king 140. 
liO'-Wood in liaither varnisli. 150, 
TiOgwood stain for leatlier, 1 <4. 

I iOV\ ^ \ blacking, 1 Ki 
Lubricants, 1-1 10, 

Paibrii ants — 
i .Mbuniiii III, 105 
! Almond oil, 111, 111, 115 

j Ameticaii machine oil, 104, 
i Application of, to niacliinerv, 
ll(cJ24 

.V.spluiltiini, 1 1. 

Beechliui oil, 20, 27, 80. 

Bone oil, 0(>, 95, 111, 

Caonlehouc m, 1 1 10, 5'*, 00, 01, 

101, 1 1 1. 

Barhon disulphide in, lit. 

( 'hcniical, 8, 1 0, 40-4 5. 
Clockmakers’, 78, 1 10 115 
Coal oil, .40, 0( . 

< 'ohesion vJil, .81-8.!. 

Boll’s [latcnl, lOl 
Boloiinng matU'rs for, 102, 10.4, 
?h7. 

Borrosion h>, 10, 17, 50. 
DicclislcBs patent, 105. 
b’at and resin oil, .4!>-.)2. 

Fats as, 9-12. 

Fats Used in, iB'iB. 

Fatly, S. 1.5, 21-28, 111. 
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Liil)JMcanbs — cont.— 

Fluiilitv and (*oiisnm])tiou. 0, 7, 

m. ' 

^niass powder in. ItXi 
Graphite, 01, 05, 105. 

Giound-nut (Jn, 70. • 

(Tiitt,ai)cr<-lia, 14. 
llorsefat in, 40. 

Lanolin, 100 
Lead soap, 5i^-55. 

Linii' in resin oil, H4. 

Ijinseeil oil in, ilH, 57, 50, lOl, 
407, lOS, 100 

Litliar^a* in, 12, 52, 5:4, 51, (>1, 
OM, 101. 

ineral, S, Ki, .Tl, 01, 107 
iMirieral oil, 100-100, 111, 115 
IMineial oil and srm]>, 10:4. 
Isaphlilialeiie, 14, 01, 04. 
Nealsfool oil, 2^, 10, Ot., 02. 

Oils as, 0-12 

Gils, (‘Miereal, .u, 2S--;o. 

(111 in, 20, •»7, 57, 0(', SO, 

Kfl. 105, 111, 111, 115 
Palin oil, iO. 17, 4S, 10, 50 ol, 

01, 04, H2. 

I'aiallin, 1 1, 01 , on, 01. 

Paraflin oil m, 01 , 02, 101 , 105 
P:i I avaseline, lOS 
iMioleinn, 0 i, 00. 100, 101, 101, 
115. 

Pt'tioleuin j"lly, I t, lOS, 100. 
Pdi'k fat in, 22, 41 , o !, 01. 

Pill ih ing waste, 1 28. 
lhi))c'.)il in, 25, 40, 11, 17, IS. 40, 
52. 5 1. 00,*0il, 01. sp, ,s;{, so, 

02. 08, UK), 105, 10s. 100. | | }. 
1 15. 


Luhrieanls — < n///.- 
Tale, 1:4, m, 1(K). 102, 100 
Tallow ill, 07, 0.8, :1‘), 40, 41, 47, 
48. 10, W, 51, 57, 01, 01, 82, 
8.0, 80, 101, 105, 100. 

Thick dll, 8*1. 

'I’raiii oil, 21, 25, :4s, .'JO, 41, 50, 
01, 00, 80, 105. 

'rurpenLiiie oil in, 20,00, (>1. 101. 

I Lse of, 12*1, no. 

I Volatile oils as, 1 2, 1 1. 

I Water in, 00. 17, IS, p.), 50. 51, 
52, 54, .50, ».0. no, 100, 101, 

' 100,115. 

! Waxfoi,2;{. 

' l.iihru-ants, elassificjition ol, 7, 8, 

I .04. 

^ Luhrieanls, essential jiro^ieities of, 

i 

I I aihrieanl-, !i(|nid, 00 

I aihricants, piopcrties of, 0-18 
I I .iihrie.inl'-, raw malenals fot, 
10 - 01 . 

: Luhrieunts, solid, 0.) 11 ,S'/'6i also 

Gi eases 

, Liihiaanls, s])i*eial, JlM) 105 
' I .iihiieanis, siiitabilit\ of, fei 
dilTereut inaf hines, 5 s, 1 L 
Liihiiean's, tallow, 07-41. 
Lnhiiealiiip mac hiiu'i\, 1 10-12.0. 
Ijuhneating oils in geueial, (>7 Os 
l.iihneutiiig powdei, I >reehs|ei s 
i;ra{»ii.le. 105 
1 .\e ,S'<*e alsti ' oda l\e. 

J.\e III gtea.ses, 50, 57 

L\e, Hdiiiiiig oil wilh, til, 111 

L\ons hlaeking, i0*(. 


liesli> 12, n, 28-'!0. 

Pesin in, 20, 57, til, 82, S.5. 
Itesin oil, 11, :tl ,*04, •^>0, 8 {, S5 
.80, 80, 00, 101, 100, 101. 105. 
Soa)) and niineial oil, lOO. 

.soa]) in, .‘11, 02, 52-5.), 50, 57, *58 
00, UK). 

isi.iia in, 02, .50, 40. 41, 1-0-40, .50 
51, 0)0. • 

Solar oil, 0)0), 80. 

Solid. vaWons, (.i40).‘> 

(•liilphiir, 15, 00, .0'.). 


Alaehine gnaise, usiii, (»1 
I IMaehiiK'oilsund gteases, Anieiiean, 
101 

I 'Maehniei \ , ap})h. alion ot liilirieantB 
1 ^ to, IK. 12 5. 

I .Mac iiinery, eieaniiig, 124, 125 
! Maehinerv, line, greasf for, 02. 
IMaehinerv, hue, oil^for, it.O, 114. 

• Maehinei \ , selc'eiujn c4 luhricants 
I for, 12'», 1:40 

I Maehiiierv, wooden, greasi' 

! .)!. 
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ms 

]\Iaohiiies, si'wing, rnoutfliouc lub- 
ricant for, 1 14. 

^la<*hiiu‘s, sewing, niinoral oil for, 
lU). 

Maclnnes. ncvving, uils for, IJO-ll/i, 

!\raguosia, 107. 

^farsoilles soap in leather softenerfl, 
151). 

Melting ))oint of fats, 10, 12, l.‘l. 

Miiicrnl lubricants, K, 10, MU, M4. 

Mineral lubricating greases, 107. 

Mineral lubricating oils, lOb-IOD. 

Mineral oil, MO, 00. 

^Iineral oil and soap Inbricant.s, i 
lOM. 

Mineral oil forelocks. 111 

Mineral oil for sewing niacliines, 
lib. 

^fucilage in oils, 00, 74. 

Mutton fat, melting and 'melting 
points of, 12. 


Nai»litbu oil, MO. 

NapliLlialoue as a lubni'ani, 1 1, Ml, 
04. 

NapbtbaleiH' grease, 04. 

Naplitbalcne, melting jtoint of. J 1. 

Neatsfoot oil, 22, 40, 0(., H2. 

Ncatsfoot' nil grease, 40. 

.\ealsfoot oil, melting aiul setting 
points of, 12 

Nciitsfuot oil, prejiaration, etc , 
DM, 04. 

Nigrosiiie 111 leather sottmicrs, lOO. 

Nitric acid m bbu king, 117. 

Nitrobenzol for scenting Idaeknu, 
1 12 . 

Nitro-li^droclil ric acid method of 
refining hone fat, 0(), 07. 


Oil can, aerostatic, IIS, ]];i. 

Oil can, flexible, 117, llS, 

Oil cups, 110-J2M. 

Oil of tiirpeiTtinc in blacking, IMS, 
141, 142. 

Oil of turpoubine in leather -.often 
ers, 15S, IbU, J60, JOl. 

Ou-of turpentine in leather varnish, 
140, Ibl, 152, 154, 155. 


Oil of turpentine in lubricants, 29, 

00 , 01 , 101 . 

Oil rags, < leaning, 120, 127. 

Oil ragb, storing, 127. 

Oils— 

Bone, 00, 95. 111,112. 

Oaslor, 41, 106. 

Olockmaker’s, 78, 110-115. 

Coal, MO, Ot;. 

Coconut, 12. 24, 10s. 

Cohesion, Hl-SM. 

Cottonseed, 27, 10.6. 

I Diving, 10, 17, 18. 

I K\tracting, OH, 

Fish. 101. JMH, Ml, 144,145, 147, 
US, 1.58, Hit), 101, 104, 1(;5. 
Olohe, 107. 

Orapeseed, l.M. 

I Ovound-nul, Di, 27, 79. 

I Ouaiacum, 104. 

I Lavender, 151. 

I liignite tar, .MO. 
i Lmseed, 27. 2S, 57, 59, 101, 107, 

1 lOS, 109, Ml, 152, 154, 150, 

j 159, 100 

Mineral, MO. 00. lOM, lOthlOO, 

114, 11.5. 

^lucilage in, 09, 74. 

Naphtha, MU. 

Neatsfoot, 12, 22, 40. 00, 82, 9M, 
91 . 

Oli\o, IM, 20, M7, MS. .57, 00, 7s, 
79, H9, 104, 10.5, 111, 114, 

115, 1 12, 1 10, 1.59. 

D/ok«'nte, 107. 108. 

Palm, 12. 2M, 24. M9, 42-51, 01, 
04, S2. 

Parallin, 91, 92, 101, 105. 
IT'troleuni, OM, 00, llK). 194. 115. 

121. 12.5. I2f;. 150, 151, L5.5. 
Plneiiix, 107. 

I’umpkin, IM, 27, 

Rape, n, 2.5, 40, 41, 47, 48, 49, 
'”5M, 60^ 01, 04, 00, 71, 77, 78, 
79, SM, 89, 92, 98, 100, 105, 
108. 109, I ,114, 115. 
lletining, 07 0!)-H0, 99, 110, IM, 
114. 

Itesin, M, Ml, M, 00, 82, 84-92; 
101, JOM, 104, .05, 108. 
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OUs—cont . — 

Sesame, 27. 

Sola".. 6(), H4. 

'^Sperm, 25, 47,f4R, 

Summer, 8i), 1)1. 

Tallow. 20, 57? 

Tar, ICn. 

Tram, 12, 24, 25, ;1H. :U). 41, .59, 
01, GO, HI), 1)H, 90, J05. 

Turbiue, 105. 

Turpoutuie, 29, 00, 01, JOJ, IMH, 
Ml, 142, 119, 151, 154, 155, 
a 58, 159, 101. 

Volatile, 12, 14. 

Vulcan, 107. 

Winter, H9, 91. 

Oils as lubricants, 9-12. 

Oils, ethereal, as lubricants, 2H-H0. 
Oils, fatty, foi liiliricants, 24-28. 
Oleic aoii 2H, 54^, 104 


Paralbu, melting ami setting jiointB 
of, 19, 

l^aralhn oil grease, 91, 92. 

Parallin oil in lulnicawts, 91, 92,. 
101, 105. 

I’aravaseline as a lubricant, 108. 

Paris black, IMH. 

L*aris blue in blacking, 147. 

Paris blue in leatlicr varnish, 
1.59. 

Patent leather .stains, 14.9. 

Patrick’s grease, 107. 

Petroleum ether for (‘leaning rags, 
ete., 120. 

Pel tob*imi for cleaning machinery, 
124, 125. 

I’etroJcimi jelly and ]>araltm giease, 
HK, 92. 

Petroleum ji'lly as a leatlier pre- 
rvaiivc, i02. 


Oloie acid, combination of, with Petroleum jell}’ as a lubiicaiit, 14, 


suljiliurie acul, 71. 

Oleic acid m bone fat, 97, 98. 


108. 109. 

I PetiMeuin jelly for leatlier. 1G2, 


t)lei(‘ acid in leather softeiK'rs, 1.58. j Petioloiim jell\, melting and set- 
Oleic acid, sotting point of, 19. i ting points of, 19. 

Olein, 105. j Petroleum in leather varnrsli, 1.50, 

OJem degras, 100. ; 154, 1.55. 

Olein, setting jioint of, 19. i Petroleum in lubricants. 09, 00, 


Olive oil m blacking, 1 12, 140. j 
Olive oil m leather softeners, 159. j 
Olive oil iu lubricants, 20. 97, 9S, ! 
57, 00, 89. 104, 10.5, 111, 114 
115. 

)li\e«il, reiming, 78, 79, 1 10. 

Jlive oil, sctlm,'f [xiint of, 1.9, 
Izokeritc, 00, i(K). 

Jzokerite oil, 107, 108. 

Palin^^in, melting and setting 
points of, 19. 

Palm oil aiK^ sodaigreiv^e, 4-9 19. 
Palm oil giea'.es, 42-51, 

Palm oil in lubricants, 99, 47, 48, 
49,50,51,01.04,82. 

Palm oibini'lting and set.tmgpoints 
p of, 12, 29. 

Palm oil, ri^jmmg, 29, 24. 

Panittin and pei'-oJ im jelly, 92. 
Parafhn a luj^icant, 14, :ii, 00, 
92, 100, K .. 


100, 109, 104, 11.5. 

Phd’DlX Oil, 107. 

Piston-rod grease. 100, 

Pitch, black, 0.1, 

Pilch, brewer*.'- in giease, 105. 
Poli.sbes— 

Black, in sticks, 19s, 
(luttajierclia, 1 12. 

.Shoe, 1 •11-148, 

Spennaci'ti, 112. 

Wax. 141. • • 

Pork fat in lubricants, 41, 59, 04. 
Pork fat, melting anc^ setting 
points of, 12. 

F%rk fat, pirparing fur lubricants. 


Pork fat. See also l^ard. 

Potash, 57. 

Potash, caustic. .See Caustic 
potash. 

PoLusli in blacking, 141. 

Potash m leather .softeners, 158. 

1*2 
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Folasli solution in dogras making, 
Kifj, ir.7. 

Potassium bicliromate for staining 
leather, 14H. 

Pt»tassiiiin hu'hrornale in blacking, 
140. 

Potassium feirocvanidcin blacking, 
147. 

l^itatoes in blacking, 144. 

Prussian blue in blacking. 14‘J, 14.^). 

Prussian blue in leather grease, 
Ifi-J. 

Prussian blue in icatbcr \arnish, 
152, 

Pumpkin oil, 27. 

Pumpkin-seed oil, sotting point ol, 
Id. 

Purifying vvaste lubricants, 128. 

Hail\va> greases, 11, 12. Siw also 
.\xlo gieaso. 

llaiicidity, 10, 10, 17. 

Rape oil foi Icatiier softciuTs, 158, 
101 . 

J^ape oil grease, 40, 41. 

Rape oil in lubricants, 25, 40, 41, 
47. 48, 40, 58, (»0, 01, 04, 00, 
82, 88, 80, 02, 08, 100, 105, 108, 
100, 114, 115. 

Rape oil, refining, 74. 77,78. 110, 

1M. 

Rape oil, setting point of, 18. 

Refining bone fat, Of), 07. ' 

Refining bone oil, 112. 

Refining oil with bleaching powder, 
114. 

Refining oil with bvdrocliloru and, 
114. 

Refining oil wiIji lye, 110, 111, 1 14. 

Refining oil witli sulphuric acid. 
If) 

Refining oils, 07, 00-80. 

Refining rape oil, 74, 77, 78, Ko, 
114. 

Refining traUi oil, 00. 

Reisert’s greasejl07. 

Reisert spring greaser, 128. 

Removing thickened grease and 
# oil, ^124, 125. 

Resin andjime soap, 108. 


Resin grease for leather, 101. 

Rosin in leather softeners, 158. 101. 
Resin machine grease, 04. - 
Resin oil and fat lubricants, 80 ftS, 
Resin oil as a lubricant, 14. 

Resin oil, blue, K/.j. 

Resin oil grease, patent, dO, 91. 
R-esin oil in lubricants, 81, 04, 00, 
88, 85, 80, 80, 00, 101 , 108, 104, 
105, 

Resin oil, light, 85, 80. 

Resin oil, yellow, 105. 

Resin oils, preparation, etc. 84-88. 
Re-iin, pitie, in leather varnish, 
152. 154. 

Resin, pmc, in lubricants, 20, 57, 
f)4, 82, 88. 

Resm soap, lO.f. 

Kcsinification. 18. 70. 

Resms as lubrica'nls, 12, 18, 28 80. 
Retort for carbonising bones, 188. 
Rope grease for wire rojieways, 105. 
Rubber shoes, \annsh for, 154. 

Sandarach in leather varnish, 151. 
Saponification, cleaning rags b^, 
127. 

SeliLickart’s ])at('ut ladting grease, 
105. 

Sesame oil, 27. 

Setting point of fats, 10, 11, 12, 18. 
Sewing machines. Ncc Machines, 
sewing. 

Sbam(.>ing for degras, 108. 

Shellac in blacking, 117. 

Shellac in leather softeners, 150. 
Shellac in leather varnish, 150, 
151, 152. 

Slioe polishes, 181-148. 

Soap and mineral oil lubncaiits,^ 
108. , . 

vSoap and jictroleiim jelly, 100. 

Soap and tallow oil grease, 57. 

Soaj, grease for boot uppers, 158. 
Soap greases, 50-58. 

Soup m blaiiking, 180. , 

,Soapin leather softeneis, 158, 150. ^ 
Soap in liibricants, 31, .82, 48, 50, 
.50, .57, .58, 08 100. . 

Soap (load) luhneants, 52-.55. 
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Soapstone. Hee Tale. 

Soda and palm oil greases, 43-49. 
Soda, gleaning iiiaclimer} witli, 
% 124. 

Soda, cleaningV^s, etc., with, 127. 
Soda greases, 40j^l. % 

Soda in blticking, 13H, 141. 

Soda in lubricants, 82, 89, 40, 41, 
43-49, r)l, (iO. 

Soda in purifying oils. 110. 

Soda lye in making degras, 105, 
1(37. 

Solar oil lubricant, 89. 

Solar oil, in lubricants, 80, (3(3, 89. 
Solid lubricants, various, (_>8-()5. 
Spennaiicti in blacking, 142. 
Spermaceti, molting point of, 18, 
28. 

Spermaceti, polish, 142. 

Sperm oil, 25, 47,^8. 

Spirit of wine in blacking, 147, 
Stavcli in blacking, 189. 

Steam in distilling resin oil, 8(>. 
Stuirie*acid in Icatbci softeneis, 
1 58. 

Stearin, melting and setting points 
of, 18. 

Steatite. .SVe Talc. 

Still for recovering benzol, 118. 
Still for recovering oil solvents, 
127. 

Still for resin oil, 87. 

Storing gre isy rags and waste, 127. 
Sugty’ iw blacking, 141, 14(3, 147. 
Sugar in leather softeners, 158, 
1(31. • 

Sugar of lead. Sec la-ad acetate. 
Sulphur as a lubricant, 15. 

Sulphur axle grease, 89. 

Sul})hur in lubricants, 88, 89 
Suljihuric acid in iilac^jiiig, 188, 
189, HO, 141, HI, 145, 14(3, 
147, 148. 

Sulpliuric acid in leatlior sottenriN, 

IGl. 

Sf^lphuric acid in tallow refining, 

’ 21 . 

^Sulphuric acid process of refining 
^ oils, 09,78, 78 JJl. 

Siynmor grease, 92^ 98. 


Summer oil, 89, 92. 

Syrup in blacking, 138, 189, 140, 
141, 142, 145, 146, 147, 148. 

Syrup in leather varnish, 150. 

Talc as a lubricant, 18, 88, 100, 
102, 109. 

Tallow and ca.stor oil grease, 41. 

Tallow and iieatsfoot oil grease, 
40. 

Tallow and tram oil grease, 88, 41. 

Tallow in blacking, 188. 

Tallow in leather softeners, 15-3, 

1(31. 

'Pal low 111 lubricants, 87, 88, 89, 40, 
4), 47, 48, 49, r)0. 51, 57, (30, 
01, (34, 82, 88, 89, KJl, 105, 109. 

Tallow lubricants, 87 41. 

Tallow, molting and setting points 
«)f, 12, 20. 

Tallow oil, 20, 51, 

Tallow oil ami soap grease, 57. 

Tallow, preparing for lubneants, 
19-22. 

'Fallow , rape oil, and soda grease, 
40, 41. 

Tan in blacking, HO, 117. 

Tanner’s grease, 108-10(3. 

Tannin extract in degras making, 
10(3. 

Tannin extract in biatlicr softeners, 
158 

Tannin m bbicking, 147. 

Tannin in leather softeners, 1(30. 

Tannin process <8 refining oils, 78. 

Tar, 105. 

Tar oil, 101. 

Temperatnie, inlluence of, on 
luhn<-ants, 1^ , ■!(). 

Thickened grease ^.nd oil, remov- 
ing, 124, 125. 

Thick oil lubricants, 89. 

'j'otote’s gn-asfg 107. 

Tram oil and rosin oil lubricant, 
89. 

Train oil and tallow grease. 88. 

.Tram oil as a lubrinuit. 24, 25. 

Tram oil grcaMi, 41, 98,99. 

Tiaiii oil m lubricants, 88, 89,^|1, 
♦ 59, 01, (1(). 89, 105. 
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Train oil, setting point of, 12. 

Turbine oils, 105. 

Turpentine in Icatlior softeners, 
160. 

Turpentine oil. tSer Oils, Tur- 
pentine. 

Umber in leather \arnisb, 110. 

Use of lubricants, 12'.i, 180. 

Varnislies for leather, MO 156. 

Venire turpentine in lontber 
\arnisb, 151. 

Vienna oil blacking, 188. 

Vinegar, 58. 

Vinegar in blacking, 14G. 

Volatile oils as lubricauls, 12, 11. 

Vulcan oil, 107. 

Water in ]>l}ickin<>, 188, 181). 110, 
Ml, 142, M6, M7, MS. 


; Water in lubricants, 80, 47, 48. 40, 

! 50, 51, 62, 58, 56, 57, 60, 68, 

I 100, 101, 109, 115. 9 

Waterproof caoutohoiu; blackifflg, 

I 141. 

! Waterpro<;f grease, glossv, 158. 
i Waterproof leatlicr grease, 158. 

; Wax, 101. 

: Wax for lubricants, 28, 

! Wax in blacking, 188, Ml, 142. 
'Wav in leatlicr softeners, 158, 1.00, 

I IW. 

Wax polish, 141. 

; Wax slioc pnli.sb. 141. 

' White ]iateiit grease, 1 08, 

Wint(*r grea.se, 92, 98. 

' Winter oil. 89, 91, 

; Wire ropeways, grease for, 105, 
Wooden niaclimery, grease foi, 51. 
Wool fat, piirifydng. lOf). 

Zinc oxide method of refining "ils, 


Water in h'ather varnish, 150. 76*. 77. 
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